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HE. subject of the postpneumonic lung 

is of interest to physicians and roent- 
genologists for various reasons. With in- 
creasing frequency they are confronted 
with chronic nontuberculous lung changes 
for diagnosis, and in such cases the ques- 
tion of etiology is always of interest to them 
and of importance to the patient. Fur- 
thermore, in order to prevent chronic pul- 
monary diseases of the nontuberculous 
type, one must know their origin and the 
sequence of their evolution. Lastly, many 
of these patients, even after persistent med- 
ical and surgical treatment of upper re- 
spiratory disease, such as tonsillitis or sinu- 
sitis, fail to obtain relief from their pulmo- 
nary symptoms. 

In the field of pulmonary disease we owe 
much to Laennec. For instance, he divided 
pneumonia into three pathologic stages: 
congestion without structural change, con- 
solidation, and interstitial suppuration; and 
as early as 1819 he recognized both non- 
resolution and fibrous organization follow 
ing acute pneumonia and pleurisy. 
did not 


But he 
postpneumonic 
changes with bronchiectasis which he also 


connect these 


described but considered as the result of 


stasis of large amounts of sputum in the 
bronchial tree. 
Stokes in his “Diseases of the Chest” 


Thesis ibmitted to tl Faculty of Radiology 


| rree of Mast 


t the requirements tor the 
| Read at the Thirty-first Annual Meeting, AY 


(1837) notes that Reynaud has concluded 
from his researches that a sort of plastic 
inflammation of the minute bronchi occurs 
with considerable frequency in both phthi- 
sis and pneumonia. Stokes himself reports 
in beautiful detail a case of pneumonia in a 
man who entered the hospital on the third 
day of his illness with consolidation of the 
left lower lobe. The patient died of pneu- 
monia on the fifteenth day after its onset. 
Autopsy showed (1) generalized pleuritis, 
and (2) an advanced stage of suppuration 
in the left lower lobe, with the lobules 
hanging from their bronchial pedicles into 
a mass of purulent material. 

In 1838 Corrigan published a paper on 
pulmonary cirrhosis in the Dublin Medical 
Fournal. He considered it to be a primary 
disease analogous to cirrhosis of the liver, 
and regarded bronchiectasis as the non- 
tuberculous sequel of pulmonary fibrosis. 

In 1857 Lebert and in 1861 Rokitansky 
wrote of their observation of fibrous trans- 
formation of pneumonic exudate and 1n- 
duration of the lung following pneumonia. 

During the decade of the seventies, vari- 
ous German authors spoke of interstitial 
pneumonia as a sequel of acute croupous 
pneumonia. 

Perhaps it was unfortunate that during 
the latter part of the nineteenth century 
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Cuart I 
PNEUMONIA 


Type ot 
Pneumonia 


obar 
Pneumonia 


Broncho- 


pneumonia 


Broncho 
pneumonia 
following 
Measles and 
Pertussis 


Influenzal 


Pneumonia 


Influenza 
Pneumonia 
with 

Stre ptococ cus 


Inv asion 


Distribution 


Often unilateral. 
Massive involvement 
of whole lobe or large 
part of lobe. 
Consolidation cle ir-cut. 
Consolidation fairly uni- 
form throughout dis- 


eased areas. 


Usually bilateral. 
Patchy distribution. 
Tendency to confluence. 
Predilection for poster- 
portions of lower 
lobes 
Emphysematous areas 
between consolidations. 
Very large part of total 
lung volume mav be 
involved. 


Likely to be bilateral. 
May be lobar in about 
20°, ot cases. 


conflu 


ent lobular or 


Commonly see 
peri 
bronchiolar consolida- 
tion in firm nodules. 


MacCallum 


post measles pneumo 


believes 

nia resembles. that 
caused by influenza 


bacillus. 


Usually bilateral & dif 
fuse. 

1. Lobarin 4 
Blake, et al cases. 

2. Mixed lobar & lobu 
lar. 

}. Broncho—common 
type. 


\ Nodular 


lations 


consoli 
about 
bronc hiole S, usu 
ally peripheral. 

B. Patchy, peribron 
chial consolida- 
tions with tend 
ency to become 


confluent. 


Usually bilateral & dif- 
fuse. 

Be Lobular with tend 
ency to coale sence, or 
2. Nodular surrounding 
bronchioles. 

Likely to be fulminat 
ing. 
Sometimes lobar in 


type. 


ot 


Exudate 


Lung dry & granular. 
Viscid, tenacious, con- 
tains much fibrin but 
fewer cells than exu 
date in bronchopneu 
monia. 

Fibrinous pleural exu- 
date. 

Exudate liquefied by 
enzymes, carried away 


by lymphatics 


E.xudate deve lops in re 
lationship to bronchial 
tree. 

Contains more cells & 
less fibrin than in lo 
bar pneumonia. 

Bronchial exudate is 


often puruient 


Muco-purulent, cellu 
lar. 

Contains a little fibr 
Moderate tendency to 
hemorrhage 

Usually not much pul 
monary edema 

mpvyema often seen in 
epidemics, especially 


with Strept. invasior 


In ist stage, thin, 

, bloody, abur 
dant. Almost no fibrin 
In 2nd i 


Stage, viscid 


muco-purule 


lar, contains fibrin. 
Hemorrhage common 
Pleural exudate wit] 


secondary infection 


Extreme, wide-spread 


edema In Ist stage 
Fluid 


contains many organ 


bloody 


otten 


isms. 
Strept. invasion 11 
creases tendency t 


suppuration & empy 


ema. 


Bronchi 


Comparatively 
bronchitis. 

Lumen contains plugs 
of fibrin and polys. 
Walls almost free of ex 

udate. 
Peribronchia! 
tion of small ro 


cells. 


Inte nse bronc hitis t 


may become purulent. 


Lumen full of cellular 


. desquamates 


Ce ular 


walls, which may lead 
lestruction of th 
walls 

Trache with hemor 


rhage into mucosa 


Intense bronchitis, of 


ten pur + 
| 
Fy tn. usually 
trove 
Walls much thicker 
ar hiltra 


t if 

lla if 
ibmucosa 

1, 

with pu nt 
to walls & lu 


| irs, fi Wa 
W i may 
Severe, purulent 


chitis with iestruc 


tion of epith WN wa 


infiltration of 


Bronchiole \ 


Contain fibrinous casts | | 
& polymorphis 
Epith. may desqua \ 
mate. 

Walls almost free of I 
udate. 

Peribronchiolar infiltra 

tion of sma round ( 
cells. 


that ma bec } 

rulent 
Lumen full of i 
exudate \ 
Epith. desquamat 


Extensive cellular inf 


tration of walls & peri | 
bronchiolar t ssue 
Mav lead to destruc 


tion of w il 


Intense, often puru ( 
Lumen full of « 
I 


llar exudat \ 
ibout bronc I 
Necre wa 
Peribroncl i 
of conse it 
B t | 
ited, 


l irs, n A ) 
Wa i 
sev ! ( 

( t witl t 


| 
| Cal] 
| Intense bron | p 
exudate t 
E pith t t t t 
ky th lestro\ t 
t 
| 
| 
Ira t wit 1) 
H 
Epith. dest 
Wa I < 
Hemorrhas sbout | 1 
placed with flat epitl bronchie H 
Acute dilatation cor Dilatation & 
milar to Chang miler 4 
| 
| | 


Vor 


1) 
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ammatory Not is cor 
t monary bronch« pneu 
work Abscess, when f 
y to be irg 
central locatior 
Gsangrene ¢ 
ondar nfect 
} 1 
\ fla tory M con 
i I lepos obar ] r 
1 monar\ Resu!ts fror 
& th } 
ill, t 
era 
Bronchiect 
R la fect & 
t c ca 
f 
N t t 
onc Or lymphang & 
itior 
mpver 
kx ite ma 
ad to 
ca 


\ 
vn W t abscess « 
& Pate f 
' 
A bse 
& phatics } 
it Broncl t 
| tic t i\ 
Ww 
\ 


Whole process takes place 


icous surface with 


e invasion. of 


,& il per tissues. 


bsorption of exu 


damage re 


is not absorbed 


ty 


ir ition occurs. 


ift Frame-work of lung al 
nvolved. 


tis R ial infection & fibro 


s commonly ensue. 


Bronchiectasis is a fairly 
or 

( with chronic seque 

often show much 

. formed fibrous tis- 


septa & about 


f the lung 
1or purule t 
| t ie in lung dam 
| ts con plex. 


dency to hem 


Brot ctasis & 


c changes likely to 


othe r 


ion characterizes 
ion of the influ 
by Strept 
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Type of 
Pneumonia 


Friedlander’s 
Bacillus 


Pneumonia 


Pfeiffer’s 
Bacillus 
Pneumonia 


(MacCallum) 


Uncomplicated 
Influenza 


Distribution 


May be unilateral or 
bilateral. 
1. Lobular with tend- 
ency to coalescence, or 
2. Diffuse nodular con- 
solidation. 
Often 
acute stage. 


migratory in 


Consolidation tends to 
be peripheral. 


Usually bilateral. 

Diffuse, shot-like nod 
ules of consolidation 
about bronchioles & 
bronchi, or 
Confluent, hemorrhagic 


small 


lobular consolidation 


Bilateral, diffuse in- 
flammation, invol ‘ing 
trachea & bronchial 


Exudate 


Abundant, slimy, mu 
co-purulent exudate. 
Less fibrin than lobar 
pneumonia. 
Localized hemorrhages 
in the lung are com 
mon, 

Fibrinous pleural exu- 
date commonly seen. 


Thick, purulent. 

Contains many organ 
isms. 

In severe cases may be 
thin, 
bloody. 


serous, and 


Organization of exu 
date proceeds rapidly 
Small amount of fi 
brinous pleural exu 
date. 


R.B.C. & small amount 
of fibrin in bronchioles 
& alveoll. 
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tree. Hyaline layer in alveo 
lar ducts & alveoli. 
Purulent bronchitis in 


about 275% of cases 


the pathologic concept of primary inter- 
stitial pneumonia and fibroid pulmonary 
lesions arose. In 1880 Virchow described 
induration of the lung ensuing from vascu- 
larization and organization of pulmonary 
exudate and called this condition carnifica- 
tion of the lung. 

In 1894, Clark, Hadley and Chaplin pub- 
lished the first book to deal extensively 
with pulmonary fibrosis. They discarded 
the name “interstitial pneumonia”’ because 
they regarded the fibrotic process as taking 
place both within the alveoli and in the 
interstitial framework of the lung. They 
described three types of cirrhosis of the 
lung: (1) pure fibroid phthisis, not tuber- 
culous; (2) tuberculo-fibroid disease, pri- 
marily tuberculosis that runs a_ fibroid 
course, and (3) fibro-tuberculous disease, 
primarily a fibroid lesion that undergoes 
tuberculous changes. 


SEPTEMBI 
Cuart I (Cont.) 
PNEUMONIA 
4 
Bronchi Bronchioles Aly 
Contain muco-purulent | Contain characteristic | Conta 
exudate. muco-purulent exu lar ex 
Mucosa & walls not de date. } P th 
stroved. May show moderate, Septa ot 
cylindrical dilatation. | Ene 
Cellular infiltration of bac 
bronchiolar walls 
Contain thick, puru Contain thick, puru 
lent exudate. lent exudate. ‘ 
Walls infiltrated by cel- | Walls infiltrated by cel | 
lular exudate, & newly lular exudate, & newly ma 
formed fibrous tissue formed fibrous tissue. | Orga 
Exudate in walls or Dense cellular exudate ent 
ganizes rapidly. in’ peribronchial tis Hya 
sue. co 
Exudate in walls or Wal 
ganizes rapidly. lular 
1 
Ex 
Congestion, acute in Congestion, acute Cor 
flammation, desqua flammation, ce qua fla 
mation of epith. mation of epith ma 
Purulent bronchitis tn Hyaline laver in alve Hya 
76° of cases lar ducts Mar 
Purulent bronchioh 
of ca 


As recently as 1993 Jacobi, in an article 
called “‘Peribronchitis and Interstitial Pneu 
monia,”’ stated his conviction that primary 
interstitial pneumonia ts a clinical entity in 
infants and children and may be the basis 
for chronic lung changes tn later life. 

However, studies made following the in 
fluenza pandemic of 188g~-18g2 resulted in 
a number of authors, most of them Cont! 
nental, discarding the concept of primary 
interstitial pneumonia and coming to re 
gard nontuberculous fibroid lesions as the 
sequel of acute pneumonia. 

More recently still, many authors in this 
country and in Great Britain have reported 
their investigations of chronic nontubercu 
lous pulmonary disease, among them Ries 
man, Hebert, Milne, Miller, Atkinson, 
Agassiz and Gill, Garvin, Lyall and Morita, 
Dunham and Skavlem, Stimson, Davidson 
and Pearson, Sante, and a host of others. 


H 
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But in all this voluminous literature there 
has been conspicuously lacking a compre 
hensive study of the rdle of pneumonia in 
the causation of chronic lung changes. 

In 192 Packard published a short ac- 
count of the nontuberculous changes fol- 
lowing pneumonia, in which he considered 
briefly the possible sequelae of pne umonia 
and its accompanying pleurisy and dis- 
cussed the diagnosis of such postpneu 
monic developments. This article served 
as the starting point of the present survey 
of the postpneumonic lung. 

If one is to understand the chronic 
changes that may follow pneumonia, it is 
that considerable 
knowledge of the pathological processes 


essential one have a 
that go on during acute pneumonia. In- 
vestigation of this disease as revealed by 
autopsy and microscopic examination at 
once discloses marked differences between 
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NEUMONIA 
Blood Vi pha ( ctive Tissue Suppuratior Comment 
kramework 
Dis F & ( ula pta are in Necrosis with abscess for Abscess formation with 
with blood th with ular ex mation begir s about ath Itiple, thin walled cav- 
ifec irea day of illness ; is characteristic. 
lia n come Abscesses are multiple & 
i thin-walled, with n« 
acting bord acute 
stage. 
Dens« , fibrotic border ip 
pe ars about abscess as It 
becon cs chror 
Cavities remain open fora 
long time 
\ N N volved Bronchitis & bronchiolitis Essential lesions are: 
imay predispos to bronchiec Bronchitis & bronchi- 
nha ex iSIS olitis. 
& Organis 1 fc 1 | 2. Bronchopneumonia. 
ong time in bronchiecta Tendency toward chron- 
tic area icity & bronchiectasis. 
Pleura y Healing may result in: 
volve Organization of exudate. 
2. Hyperplasia of alveolar 
pith. 
Bronchiectasis. 
\ Does not occur R.B.C. phagocyted. 


alveoli re generated. 


Hyaline layer may be or- 


i by 


the various types of pneumonia and makes 
it clear that one must expect more severe 
sequelae from certain pneumonias than 
from others. 

To compare the various pneumonias, 
one must visualize their characteristic le- 
sions and their effects on the several tissues 
of the lung. Chart 1 is a summary of the 
pathological changes in the anatomical di- 
visions of the lung observed in the different 
types of pneumonia. 

It at once appears that classic lobar 
pneumonia differs materially from the 
other forms of pneumonia. In the first 
place, it is the only pneumonia that 1s 
characteristically and typically unilateral. 
furthermore, the consolidation is massive 
and tends to be uniform 
throughout the involved area. Again, in 
lobar pneumonia the bronchial tree 1s not 
seriously damaged, the alveoli do not as a 


more or less 


). of bronchial tree & 


connective 


tent 

nize? 

| 

| 


376 Alan L. Hart S) 


ic. 1. Lobar pneumonia, involving the upper part 
of the lower right lobe, in an adult. (Courtesy 
University Hospital.) 

Roentgen characteristics: Lobar pneumonia is 
typically unilateral, its location corresponding 
more or less accurately to the anatomical lobes. 
The roentgenographic density tends to be homo- 
geneous and distinctly outlined. Note in this case 
the characteristic density and the definite localiza 
tion of the pneumonic process. 

Necrosis is uncommon; abscess cavities, when 
present, are likely to be large, single, and cen- 
trally located in a consolidated area. Empyema 
does not often occur to mask the pulmonary le 
sion (see Fig. 2). 


rule sustain severe injury, lymphangitis 
does not usually occur, the connective tis- 
sue framework of the lung shows little in- 
flammatory infiltration, and suppuration 
is relatively uncommon (see Figs. 1 and 2). 

Lobar pneumonia is an infection that 
proceeds for the most part upon the mucous 
surfaces of the lung with little invasion of 
the deeper tissues. When enzyme action 
has liquefied the fibrinous exudate and the 
lymphatics have absorbed it and carried it 
away, there is little damage remaining to be 
repaired except the desquamation of the 
bronchial and alveolar epithelium. Regen- 
eration of this epithelial covering proceeds 
with considerable rapidity and the lung 
tissues return to normal within a few weeks. 


Contrast with this the picture of bron 
chopneumonia. Let us consider first the 
type of bronchopneumonia that follows 
measles and pertussis in children. Instead 
of being typically unilateral, it is most com 
monly bilateral. Only about one-fifth of the 
cases show consolidation of the lobar type: 
the other four-fifths exhibit either lobular 
consolidation with a tendency to become 
confluent or form nodules of consolidation 
about the bronchioles. The exudate in 
stead of being fibrinous is mucopurulent. 
There is an intense bronchitis which ex 
tends down to the finest subdivision of 
the bronchial tree and causes destruction 
of the lining epithelium, extreme cellular 
infiltration of the bronchial walls, and not 
infrequently necrosis of the walls of the 
bronchioles. Peribronchial hemorrhage 1s 
commonly seen. The alveoli are plugged 
with fibrin and cellular exudate which 
shows a tendency toward organization. Af 
ter pertussis the lymph nodes are great} 
enlarged; the lymphatics of /the bronchi 


and interlobular septa are packed full of 


leucocytes, red blood cells, and fibrin and 
are not infrequently thrombosed as well. 
The connective tissue framework of the 
lung is full of cellular exudate. A serious 
complication is the occurrence of actual 
lymphangitis with suppuration of the septa 
and the lymphatic vessels; this infection is 
then commonly carried to the pleura to 
produce an empyema. This development ts 
most often found in epidemics when strep 
tococcus invasion has taken place (see igs. 
3 and 4). 

Kohn and Koiransky at the Willard Par 
ker Hospital in New York have made serial 
roentgenograms of 130 children between 
the ages of seven months and twelve years 
who had measles. They report that 62.4 per 
cent of the patients under four years of age 
showed pneumonic changes, and 42.2 per 
cent of those over four years. Of the cases 
with roentgenographic evidence of pul 
monary change, 44.4 per cent were clinic- 
ally mild. Only 20 per cent of the patients 
showed absolutely normal chest films. This 
study may serve to indicate the seriousness 
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hic. 2. Lobar pneumonia, involving the right upper lobe, in a child. (Courtesy Children’s Hospital.) Roent- 
gen characteristics: Note in this cas sharp lower margin of the pneumonic area, corresponding to the 


border of the lobe, and the uniformity of the density. Displacement of the heart and trachea toward the 
lesion and elevation of the diaphragm on the side of the pneumonia are common, probably because of 
lecrease in the volume of the pneumonic lung due to atelectasis. Such displacement is often seen more 
distinctly in children than in adults. 


of measles as the precursor of pulmonary 
disease in children. 

Recently, L. W. Smith has made a study 
of the pathologic anatomy of pertussis, 
based on autopsy findings in 8 fatal cases, 
all of whom had complicating pneumonia 
and all of whom died within one week after 
the onset of the pneumonia. These cases 
exhibited a ditfuse bronchopneumonia with 
mucopurulent exudate, cellular infiltration 
of the alveolar walls and peribronchial tis 
sue, and hyperplastic lymph nodes. One 
patient had bronchiectatic abscess already 
in process of formation. Smith examined 
3, cases of pertussis by serial roentgeno 
grams and reports that the tracheobron 
chial nodes may remain enlarged for as long 
as three vears after the acute attack. 

Another very important type of pneu- 
monia ts influenzal pneumonia. At the out 
set it must be understood that this term 
denotes a clinical entity rather than a pul- 
monary infection with the influenza bacil- 
lus. This disease is still vivid in the minds of 
most physicians from the 1918 pandemic. 


The pathological picture it presented at 
that time was both diverse and complex, 
varying greatly in different parts of the 
world and changing as the epidemic pro- 
gressed and waned. The literature on this 
subject is voluminous, conflicting and dif- 
ficult to evaluate correctly. The descrip- 
tion given in this paper is a composite 
drawn largely from the work of Opie, 
Blake, Small and Rivers as the U. S. Army 
Commission on influenza, and that of Mac- 
Callum, LeCount, Ewing, Klotz and Mc- 
Means. 

Influenzal pneumonia had a lobar distri- 
bution of consolidation in 40 per cent of the 
241 autopsied cases reported by Opie, 
Blake, Small and Rivers. At times lobar 
and lobular consolidation was combined in 
the same patient. But the usual influenzal 
pneumonia is bilateral and diffuse, with 
nodular consolidations surrounding the 
bronchioles or a patchy, confluent consoli- 
dation of peribronchial distribution. The 
early stage of the disease is distinguished 
by the very abundant, serous, bloody exu- 


| ‘A 
> 
| 
| 
| 


378 Alan L.. Hart 


Fic. 3. Bronchopneumonia, involving the entire 
lung, in an adult. (Courtesy University Hospital.) 
Roentgen characteristics: Bronchopneumonia is 
typically bilateral and diffuse, distributed in ir- 
regular patches of increased density without dis- 
tinct margins or in small, soft nodules. Confluence, 
with involvement of a large amount of pulmonary 
tissue, is common. Note in this case the charac- 
teristic irregularity of density and the massive 
involvement of the lung. Necrosis is more common 
than in lobar pneumonia; the resulting cavities are 
likely to be small, multiple, and peripheral in lo- 
cation. Empyema does not commonly mask the 
pulmonary lesion but occurs more often than in 
lobar pneumonia (see Fig. 4). 


date. As the infection proceeds, the exudate 
shows an increase in fibrin content, and be- 
comes cellular and mucopurulent. Always 
there is a severe purulent bronchitis which 
invades the entire bronchial tree destroying 
the epithelium, filling the lumen with puru- 
lent exudate, infiltrating the walls and pro- 
ducing fissures and rents in them through 
which the process may reach the adjacent 
alveoli. The bronchioles contain ropes of 
coagulated yellow exudate. At first the 
alveoli contain a serous bloody fluid, but 
later they show a purulent, cellular exu- 
date; their walls shed their epithelium; the 
iood vessels are often thrombosed, and the 
alveolar septa undergo necrosis in many 
instances. Thrombosis of arterioles and 
capillaries is common, and pulmonary in- 


SeErTEMBER, 


farcts may result. Hemorrhage is seen in 
the lumen ‘of the bronchial tree, in the 
bronchial walls and peribronchial tissue as 
well as in the parenchyma. Very promptly 
the lymphatics become involved; these dis 
tended channels mark out the interlobular 
septa in a mosaic pattern. Their content of 
purulent exudate often results in thrombo 
sis. The subpleural lymphatics appear as 
yellow strands beneath the pleura. The 
connective tissue framework of the lung 
first becomes extremely edematous and 
later distended by purulent infiltration. 
The interlobular septa become strands as 
thick as 1-5 mm. During the purulent 
stage the framework is sometimes so largely 
destroyed that the lung becomes very fri 
able and hardly able to support its own 
weight. Very commonly acute bronchial 
dilatation or bronchiectasis develops di 
rectly from the violent purulent bronchitis 


4. Bronchopneumonia involving both lungs, ina 
child. (Courtesy Children’s Hospital. 


Roentgen characteristics: Note in this case the 
soft, mottled areas and the absence of definite 
margins, the preponderance of the lesion in th 
right lung as compared with the left (probably 
because of confluence on the right), the diffuse dis 
tribution,and the equal height of the diaphragms. 
In children, chest films sometimes show enlarged 
lymph nodes projecting from the hilus regions, es- 
pecially in the pneumonia accompanying pertussis, 
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ic. §. Influenzal pneumonia in an adult. (Courtesy 
University Hospital. 

Roentgen characteristics: Early in the disease 
rounded “powder puft”’ densities with soft, irregu 
lar outlines appear in the central portion of the 
lung field. Later, patches of density with indef 
nite borders appear, scattered irregularly through 
out the lung fields. The diaphragms are usually 


elevated. Influenzal pneumonia is typically bi 


lateral and diffuse, with a definite tendency to 
confluence. In a minority of cases, consolidation | 
lobar In type. Note 


in this case the characteristic 
diffuse, patchy areas of de nsityv scatter 


egu 
larly through both lungs. Infarct and abscess for 
mation are common; resulting cavities are likely 
to be small, multiple, and subpleural ocation 
Kmpyema quite often masks the pulmonary le 


SIONS. 


within a period of two or three weeks. Nec 
rosis with formation of small multiple sub 
pleural abscesses is frequently encountered. 
Vascular damage may produce infarcts 
with cavitation. Interstitial suppuration 
which is often associated with empyema 1s 
common. Empyema may result from sub- 
pleural abscess or suppuration of the inter- 
stitial tissue and lymphatics (see Fig. 5). 
The original lesion in influenzal pneumo- 
nia is a purulent bronchiolitis upon which 
pneumonia is later superimposed. The ten- 
dency to hemorrhage and to secondary in- 
fection with Séreptococcus hemolyticus is 
exceptionally marked. Every tissue in the 
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lung—epithelium, bronchial walls, alveolar 
walls, lymphatics, blood vessels, connective 
tissue framework—sustains more or less 
severe damage; hence the end-results of the 
disease are extremely complex. 

Considerable variation from this picture 
is found when a secondary infection occurs. 
The organism most often seen during the 
last pandemic in this secondary invasion 
was the Streptococcus hemolyticus. This 
complication often resulted in a fulminat- 
ing, fatal condition. 

The consolidation resembles that seen 
in ordinary influenzal pneumonia; the same 
extreme, widespread edema is present early 
in the disease, but later on there is a marked 
increase in the tendency toward suppura- 
tion. Purulent bronchitis is severe and per- 
sistent; the incidence of septic vascular 
thrombosis and necrosis is sharply aug- 
mented. Suppurative lymphangitis and 
thrombosis are exceedingly common, and 
the interlobular septa often exhibit sup- 
purating veins and lymphatics. In this 
manner the pulmonary framework may be 
almost completely destroyed. 

In streptococcus influenzal pneumonia, 
necrosis with abscess formation commonly 
develops in areas of consolidation. Suppura- 
tion is frequent in the interstitial frame- 
work of the lung and empyema is often the 
immediate sequel. Five-sixths (83+ per 
cent) of the cases of influenzal empyema re- 
ported by Opie, Blake, Small and Rivers in 
1919 were due to St. hemolyticus. These cases 
often showed numerous pleural adhesions 
with pus pocketed among them. Bron- 
chiectasis may develop in such patients 
with secondary streptococcus invasion in 
a period of two to three weeks. An occa- 
sional complication is acute mediastinitis. 

To summarize, the outstanding charac- 
teristic of streptococcus influenzal pneu- 
monia is the frequency of suppuration in- 
volving the walls of the bronchial tree, the 
lymphatics and blood vessels, the connec- 
tive tissue framework, and the pleura. 
This diffuse distribution of extreme damage 
to the lung tissue results in complex and 
widespread end-results. 
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It now remains to consider the pathologic 
picture presented by two more uncommon 
but important types of pneumonia. The 
first of these is that produced by Fried- 
lander’s bacillus. 


Kic. 6. 
right lung, in 
Hospital.) 

Roentgen characteristics: This pneumonia may 
be unilateral or bilateral. The roentgenographic 


Kriedlander’s pneumonia, involving entire 


an adult. (Courtesy University 


density is not uniform but occurs in irregular 
patches with indefinite borders, and later becomes 
confluent. Necrosis usually begins on the fourth 
to sixth day of the illness and results in multiple, 
thin-walled cavities. Note that in this case involve 
ment has become confluent and includes the entire 
right lung, that the density is not uniform, that 


the characteristic abscess formation is shown as 


multiple, irregular areas of rarefaction, and that 
the right diaphragm is distinctly elevated. 


This is more probably a seldom recog 
nized than a truly rare pneumonia. Sisson 
and Thompson in 1915 published a sum- 
mary of the historical background and a 
description of several cases of this disease; 
in 1926 Belk reported further studies; and 
still more recently Kornblum and Collins 
have investigated the infection from both 
roentgenologic and clinical viewpoints. 

Kriedlander’s pneumonia may be uni- 
lateral or bilateral. In the early stage con- 
solidation is often migratory but later is 


lobular and peripheral in its distribution 
with a tendency to coalesce. The exudate is 
abundant, viscid, mucopurulent, and often 
bloody. The walls of the bronchial tree are 
not destroyed but the bronchioles fre 
quently exhibit a moderate degree of cy 

lindrical dilatation. The alveoli contain a 
purulent cellular exudate, their epithelium 
desquamates, their walls may break down. 
The blood vessels are greatly engorged. The 
interlobular septa are infiltrated with cellu 

lar exudate. 

About the fourth day of the disease ne 
crosis begins in some of the consolidated 
areas; this results in the formation of multi 
ple, thin-walled cavities with no reactive 
border about them. As the condition be 
comes chronic, a zone of reaction appears 
about the abscess cavities and later be 
comes dense and fibrotic. Because of this 
the cavities remain open for a long time. 
The most prominent and constant charac 
teristic of Friedlander’s pneumonia is these 
multiple, thin-walled abscess cavities (see 
ig. 6). 

There is some ditterence of opinion as tO 
the existence of a pneumonia caused by 
the influenza or Pfeitfer’s bacillus. Opie, 
Blake, Small and Rivers state explicitly in 
“Epidemic Respiratory Disease” that the 
have no proof that this organism can caus« 
pneumonia, but MacCallum, and Brannan 
and Goodpasture describe a pneumonia 
seen both during and after the Igi8 epi 
demic in which no other causative organism 
could be isolated. In a few cases also it has 
been possible to produce pneumonia in 
monkeys by insufflation of Pfeitter’s bacil 
lus. 

This type of pneumonia is usually bi 
lateral, and presents shot-like nodules of 
consolidation around the small bronchi and 
the bronchioles or confluent lobular con 
solidation of a hemorrhagic trend. The exu 
date is thick, purulent, and often bloody, 
and shows a tendency to organize. The 
walls of the bronchial tree and the alveoli 
are infiltrated by this rapidly organizing 
cellular exudate and by newly formed fi 
brous tissue. The severer the case, the 
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greater the tendency to hemorrhage. Nei 
ther the lymphatics, the connective tissue 
framework, nor the pleura 1s extensively in- 
volved. It 1s noteworthy that the purulent 
bronchitis and bronchiolitis predispose to 
bronchiectasis and to chronic fibrosis around 
the bronchial tree. 

Now, having reviewed the pathologic 
characteristics of the pneumonias of the 
greatest clinical interest, one 1s prepared to 
consider the chronic changes that are likely 
to be found in the postpneumonic lung. 
Chart 11 1s a graphic representation of the 
expected sequence of events. Since pleurisy 
is so often associated with pneumonia it is 
placed on the chart also, at the right hand 
side. 
re solu 
tion and absorption of the exudate may oc 


In either pneumonia or pleurisy, 


cur, in which Case recovery ensues. But on 
the other hand, the pneumonic or pleuritic 
exudate may not be properly absorbed, in 
which case organization by fibroblasts and 
capillaries begins. \nd finally, in either 
pneumonia or pleurisy, suppuration instead 
of resolution may take place. 

In pleurisy, especially of the fibrinous 
type, dense pleuritic adhesions are likely to 
1a the 
pleural space 1S commonly obliterated by 


form; 1n cases of undrained empyven 


adhesions of the two layers of the pleura. In 
either event the mobility of the lung 1s 1m 
paired and retraction of the chest and its 
contents may result. The roentgenographic 
appearance of such cases 1s familiar to all 
roentgenologists~ the deflection of the tra 
chea, heart and mediastinum, the 
of the diaphragm, 


ele vation 
of the 
of the 
pleura. The extent to which these changes 


the contraction 
attected hemithorax, the thickening 


progress determines the condition that will 
develop in the lung. There may be 


nly im 
paired pulmonary movement with a moder 


ate degree of bronchial dilatation causing 
very few symptoms, or there may be a pro 
gressive bronchiectasis eventuating in bron 
chiectatic abscesses, or there may arise a 
chronic nontuberculous and usually basal 
pulmonary infection (see Fig. 7 

If one turns to the pulmonic exudate, he 
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finds that it may fail to be properly ab- 
sorbed and may then undergo fibrous trans- 
formation. Whether one accepts Baitsell’s 
concept of the direct, intercellular produc- 
tion of fibrous tissue from blood clots or 


ic. 7. CASE 1. Postpneumonic lung 


with chronic ad- 
hesive pleuritis. Male, aged nine. 


Measles in in- 
fancy. Severe pneumonia at three years, illness 
lasting three months. Since pneumonia, frequent 
cough. Within normal 
weight range. Tuberculin test negative. Note the 
deflection of trachea and left bronchus to right, 
the position of the heart in the right chest, the 
obliteration of the right diaphragm. Throughout 
the right lung field are 


colds with unproductiv: 


areas of rare- 
faction, and in the lower left lung field there is 
mottled infiltration. In 


scattered 


spite of the widespread 
pulmonary changes, this boy was in fair general 


condition and complained of no dyspnea on exer- 


exudate, or the older idea of organization 
by fibroblasts and blood vessels, it 1s found 
that fibrosis takes place at the sites of the 
original inflammatory process. 

One of the least baneful of its conse- 
quences is the compensatory emphysema in 
comparatively normal areas that develops 
to accommodate for the loss of efficient 
function by the fibrotic lung tissue. These 
patients are also likely to have a consider- 
able number of bronchioles partially or 
completely occluded by organized exudate 
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in the lumen. When the obstruction is par- 
tial, the alveoli distal to this point will be 
distended by air which is forced in during 
inspiration but which the pressure available 
during expiration is insufficient to expel 
from the air spaces; when the blocking is 
complete, the tributary alveoli become ate- 
lectatic. Such obliterating bronchiolitis 1s 
Blumgart and MacMahon 
and substantiated by their autopsy reports 


discussed by 


on § cases. Four of these patients had re- 
cently had a bronchopneumonia; the symp- 
toms of the fifth dated from a severe influ- 
enza three years previously. The character 
istic lesions in all these Cases consisted of 
small grayish nodules disseminated through 
out the lung, with fine white lines of con- 
nective tissue radiating in a stellate pat- 
tern from the nodules into the lung tissue. 
On microscopic section, each of these nod 
ules proved to be a bronchiole with its lu 
men partly or wholly filled by organizing 
granulation tissue and surrounded by newly 
formed fibrous tissue. 

Another possibility is that the fibrosis, 
especially in the presence of residual infec- 
tion, may result in chronic bronchitis, in 
dilatation of the bronchi, or even in full 
Hedged bronchiectasis. The destruction of 
the bronchial epithelium, the erosion through 
the mucosa with the formation of deep fis 
sures and longitudinal the 
elastic and muscular coats permit the in 


tears through 


fection to reach the sheaths of the bronchi 
and the adjacent alveoli. When nature at 
tempts to repair this damage, the epithe 
lium regenerated 1s not the normal, ciliated, 
columnar type fattened form re 
sembling squamous epithelium; it has no 


but a 


cilia and at times is piled up in lavers se\ 
eral cells thick. Beneath this epithelioid 
covering, the repair is by means of newly 
formed fibrous tissue and organized exu 
date. The normal elastic tissue and the 
muscle of the bronchial walls have been 


largely destroyed, residual infection often 


remains 1n the interstices about the sites of 


severe Injury, and all factors necessary for 


development of bronchiectasis and chronic 


nontuberculous infection are present. 
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When the attention is turned to sup- 
puration in the pneumonic lung, a different 
situation is found. 

l‘irst, consider necrosis. Tissue destruc- 
tion and abscess formation may occur in 
either lobar or bronchopneumonia. The 
abscess following lobar pneumonia is less 
common, and when it occurs is likely to 
develop near the center of a relatively 
large consolidation, to be single, and to at- 
tain a considerable size. Abscesses follow- 
ing bronchopneumonia form in zones of 
consolidation about the bronchioles or 
small bronchi and are, therefore, likely to 
be small, multiple, and peripheral in loca- 
tion. Abscess may also develop on a basis 
of vascular thrombosis with infarct, or 
septic thrombosis of veins and capillaries. 
\fter liquefaction and evacuation of the 
necrotic center, the abscess may collapse 
so that its walls come together and healing 
results; but if much fibrosis has occurred 
and the abscess walls are thick and indu- 
rated, such collapse and spontaneous heal- 
ing are impossible. Even after apparent 
clinical recovery, small areas of infiltration 
may persist in the vicinity of an abscess 
and infection may flare up again later on. 

Another manifestation of suppuration 1s 
the purulent bronchitis that is so promi- 
nent in influenzal pneumonia and frequent 
in that complicating measles and pertus- 
sis. This process, which has already been 
described, causes so much destruction of 
the bronchial walls that bronchiectasis and 
bronchiectatic abscesses are common seque- 
lae of these types of pneumonia. 

\ctual lymphangitis has already been 
noted as a common finding in influenzal 
pneumonia, influenzal pneumonia invaded 
by streptococci, and the pneumonias as- 
sociated with measles and pertussis and an 
occasional accompaniment of severe lobar 
pneumonia. Such lymphatic infection may 
lead directly to empyema, and it is often 
the immediate forerunner of interstitial 
suppuration. 

Whether interstitial suppuration follows 
lymphangitis or vascular thrombosis or 
develops as an extension from infected 
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Fic. 8. Case Postpneumonic bronchiectasis. ke 
male, aged seven. 


Bronchopneumonia at ten 
months. Pertussis at 63 years. Cough with vary 

ing amounts of sputum since age of three years. 
Diagnosis confirmed by bronchoscopic examina 
tion. Note the parenchymatous clouding in the 
lower right lung field, the extension of the cloudi 
ness posterior to the heart, and the infiltration in 
the left base lateral to the cardiac shadow (s« 

Fig. Q). 


bronchi or from abscesses, it 1s a serious 
complication with far-reaching results. Be 
sides being very commonly accompanied 
by empyema, it often leads to the forma 
tion of small, multiple abscesses, to phle 
bitis of the septal veins, and to thrombosis 
of the lymphatics. Indeed, the entire frame- 
work of the lung—including the muscula- 
ture and elastic tissue in the bronchial 
walls and sheaths, the interlobular septa, 
and the delicate stroma between the alve- 
oli—shows cellular, inflammatory infiltra- 
tion. This lesion exhibits a very marked 
tendency toward organization, and such 


organization results in a diffuse fibrosis of 


the involved areas with distortion of the 
lung and strands of connective tissue radi- 
ating outward from the collections of fi- 
brous tissue. 

Thus it becomes apparent that, as the 
result of organization of the exudate or 


suppuration in either lung or pleura follow 
ing pneumonia, there is a small group of 
terminal conditions that may be expected 
to develop in a certain percentage of cases. 
These are, briefly: (1) bronchial dilatation, 
bronchiectasis, and bronchiectatic absces 
ses; (2) chronic nontuberculous infections: 
(3) abscess cavities; (4) areas of massive 
fibrosis resulting from the healing of ab 
scesses, and (5) dittuse fibrosis. 

The first group forms a clinical and 
pathologic entity well known to roent 
genologists. Acute bronchiectasis may de 
velop during influenzal 
measles and_ pertussis 


pneumonia or 
complicated by 


pneumonia in two or three weeks, but the 


chronic case 1s the one usually recognized 
clinically. In about one-half of these 
chronic cases the bronchiectasis is bilateral. 
The involved lung, palpated outside the 
body, contains dense strands and shotty 
nodules. The bronchial 


thic k. 


walls are 


= 


= 


hic. 9. II. Postpneumon bronchiect | 
oblique film shows most of the diseas 
lung to be in the middle lobe. The left basa 
filtration also appears here, above the diaphrag 


and to the left of the spine. Systematic, thera 
peutic bronchoscopic drainage ya | 

six months produced no definite char th 
cough, the amount of sputum rats 


genographic appearance. 
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their mucosa is soggy and redundant, the 
lining epithelium proliferates to become a 
layer four or five cells in thickness. There 
are many fissures and rents in the walls of 
the bronchial tree and about these one may 


see areas of alveolar exudate and pneumon 
itis. In the vicinity of these torn bronchi, 
sacculations of the walls or bronchiectatic 
abscesses often develop. The parenchyma 
is reduced in volume and partly atelectatic 
and the amount of connective tissue is 1n- 
creased. 


Bronchiectatic abscesses are the logi- 
cal outgrowth of severe or chronic bron- 
chiectasis. Such abscessed areas are stift 
and rigid, the pleura over them 1s thick 
ened. Foul pus exudes from the bronchi on 


pressure. \bout the abscesses proper there 


is an indurated mass of lung tissue with 
dense bands of fibrous tissue crossing It; 


these fibrotic masses cause occlusion of a Kic. 11. Case v. Post-measles, nontuberculous, pul- 


certain number of bronchi and bronchioles, monary infection. Male, aged eight. Measles at 

and considerable atelectasis may result. two years. Krom age of five years persistent cough. 

In many th lastic tisst ‘ Throughout a period of obse rvation covering eight- 
Cases TNE elastic TISSUe AIMOST QIS 


een months, this boy had recurrent attacks of 
fever, malaise, and exacerbated cough; between 
attacks he was entirely free of respiratory symp- 
toms. Note the infiltration of both bases, extend- 


ng outward just above the diaphragms. Involve- 


] 
ment 1s more marked On the left 


Le 


appears and the musculature of the bron- 
chial walls atrophies. This sort of fibrosis 
becomes so extensive that spontaneous re- 
covery and collapse of the irregular abscess 
cavities are practically impossible. In the 
regions of the densest fibrous change, there 
are sometimes observed islands of duct-like 
structure lined with epithelium which re- 
semble the proliferating bile passages seen 
during portal cirrhosis and are occasionally 
so striking as to suggest malignancy (see 
igs. 7, 8, and g). 

The chronic nontuberculous infections 
Bee. Case iv. Postpneumonic, nontuberculous that follow pneumonia are by no means 

pulmonary infection. Male, aged six. Measles at rare in the upper parts of the lungs al- 


two years. Kollowing this, frequent colds with though they are more often seen in the 
onia at fi rs illness St our 
cough. Pneumonia at five years, ill : . ur lower lobes. For example, abscesses fre- 
weeks. Since neumonia constant cough without 
' : quently form in the upper lobes and chronic 
expectoration. Weight within normal rans Note ‘ 
the infiltration in the right base, extending down. Friedlander’s pneumonia is usually rath- 


ward to the diaphragm near the cardiac border. er diffuse. In mild cases the pathologic 
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Fic. 12. Case v. Post-measles, nontuberculous, pul- 
monary infection. The interval between Figures 11 
and 12 was fourteen months. Note that there has 
been some increase in the basal infiltration on the 
left, as compared with the condition shown in 
Figure I1. 


changes may involve principally the bron- 
chial mucosa, and recovery with very little 
or no structural changes may result. Com- 
monly, however, there is proliferation of 
fibrous tissue with distortion of the lung 
and diaphragmatic or pleural adhesions. 
In children chronic bronchitis is not un 
usual after measles, pertussis, or repeated 
attacks of acute bronchitis. Bronchial dil- 
atation with considerable fibrosis in adja- 
cent structures is very often seen; bronchi- 
ectasis with multiple small cavities and lit- 
tle areas of recurrent bronchopneumonia 
is the end-result of these chronic processes 
(see Figs. 10, 11, 12, 13, 14 and 15). 

When the antecedent pneumonia has 
been secondarily invaded by streptococci 
or staphylococci, multiple abscesses very 
frequently appear and there is often a 
septic thrombosis of lymphatics and blood 
vessels. In this way, honey-combing of an 
entire lobe or several lobes may develop 
with miliary foci of suppuration studding 
the lung. When cavities form in this con 
dition they are usually scattered among 


areas of organizing pneumonia and are 
often too small to be demonstrable on 
chest films. Progressive fibrosis about these 
abscesses is the rule. 

The last group of terminal conditions to 
be considered is fibrosis. The massive fibro 
tic areas that develop following large ab 
scesses or confluent suppuration are too 
well known to merit discussion, but diffuse 
nontuberculous pulmonary fibrosis is a 
very interesting phenomenon and deserves 
more attention than it has hitherto re 


ceived. It is true that such antecedents of 


lung fibrosis as empyema, pneumoconiosis 
of various sorts, cardiac disease with pas 
sive congestion in the pulmonary circula 
tion, occlusion of bronchi by mechanical 
pressure, infiltrating primary carcinoma, 
heavy irradiation of the thorax with roent 
gen rays, and possibly pulmonary syphilis 
uave been discussed at a_ considerable 
length in the literature. But when one 
comes to inquire into the clinical history of 
patients with lung fibrosis, he is struck by 


Fic. CASI Vv. Post measles, nontubs rceulous, pu 
monary infection. This examination was mad 
during an acute exacerbation. Note the increase ot 


the basal infiltration and cloudiness, as com} 
with Figure 12 made three weeks betore (see 1 
14). 
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the high incidence among them of previous 
influenza and pneumonia. 

Two hundred and twenty cases of non- 
tuberculous pulmonary fibrosis reported in 
the literature have been analyzed from 
this standpoint (3 


cases reported by At- 
kinson, 


by Wynn, K 9, by Agassiz and 
Gill, and 53 by Kitcat and Sellors). Seventy 
cases, 31.8 per cent, dated their symptoms 
directly to an attack of pneumonia; 21 
cases, 9.5 per cent, dated their symptoms 
directly to pertussis; another 21 cases, 9.5 
per cent. te severe bronchitis; 20 cases, 
per cent, to influenza; 14 cases, 6.3 per cent, 
to measles, and 17 cases, per cent, to 
measles and pertussis combined. Thus 163 
of the 220 cases, or 74 per cent of the total, 
traced their pulmonary disability to a 
definite attack of pneumonia, influenza, 
bronchitis, measles or pertussis. With all 


due allowance for the unreliability of 


medical histories, cognizance of such a pre- 
ponderance of lower respiratory infections 
preceding pulmonary fibrosis must yet be 
taken. 

It is worthy of note that fibrosis does not 


= 


iG. 14. CASE V. Post measles, nontubet! 


culous, pul 


] 4 
monary infection. Film made on same date as Fig 


. Note the extent and prominence of the 
infiltration and cloudiness tn the left base, extend 


ing laterally and posteriorly above the diaphragm. 
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Kic. 15. Case v. Post-measles, nontuberculous, pul- 
monary infection. This examination was made 
thirty-three days after that shown in Figures 13 
and 14. In this interval there had been rapid clin- 
ical improvement and disappearance of respira- 
tory symptoms. Note the marked clearing of the 
basal lesion on the left, as compared with Figures 
13 and 14. There are still strands in the left base 
lateral to the heart shadow, and a small area of 
density near the axilla at the level of the left ath 
interspace anteriorly. 


have the same predilection for the bases in 
the adult lung that it has in children. 
Wynn reports that of his 100 cases, 24 had 
involvement of the upper lobes only, and 
13 more had both upper and lower lobes 
hbrosed. 

The fibrotic process is most marked in 
and about the bronchial tree, in the al- 
veolar walls, and in the interlobular septa. 
The ciliated columnar cells of the bronchial 
epithelium are replaced by flattened epithe- 
lium. Firm indurated nodules surround the 
bronchioles and send out radiating strands 
of connective tissue into the adjacent lung. 
Proliferation of fibrous tissue leads to dis- 
tortion of the bronchioles and alveoli, with 
areas of atelectasis and emphysema inter- 
spersed throughout the involved region. 

Roentgen examination of patients with 
pulmonary fibrosis usually shows more ex- 
tensive abnormalities than physical signs 
indicate; the lung is contracted, the pleura 
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Kic. 16. Case vi. Diffuse pulmonary fibrosis, proba 
ably post-pneumonic Male, colored, aged forty 
three. Five attacks of pneumonia between ages of 
eighteen and forty. General condition fairly good 
except for dyspnea which he has noticed for past 
two years. Cough with moderate expectoration 
occasionally blood-streaked) for several years. No 
history of occupation capable of producing pneu 
moconiosis. Roentgen evidence of chronic sinusi- 
tis. Wassermann four plus. Note the diffusely dis 
tributed, sharply outlined strands that radiate 
throughout both lung fields but involve the apices 
less than the central and lower portions of thx 
chest. 


is thickened and often adherent, the dia 
phragms may be flattened and immobi 
lized. Unless such nontuberculous fibrosis 
clears within twelve to fifteen months, it is 


likely to be slowly progressive. In some of 


the cases bronchiectasis develops but by no 
means in all (see Fig. 16). 

If one accepts the hypothesis advanced 
by Baitsell and demonstrated by him to be 
an actuality in the healing of wounds and 
the formation of fibrous tissue in the testes 
of guinea pigs inoculated with tuberculosis, 
the development of large amounts of f- 
brous tissue is to be expected after the pneu- 
monias that show an abundant exudate; 
therefore postpneumonic fibrosis would be 


an anticipated outcome in a proportion of 


the cases of bronchopneumonia, influenzal 
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pneumonia, Pfeiffer’s bacillus and Fried 
lander’s bacillus pneumonias. 

Macklin’s able review of the muscula 
ture of the bronchi and lungs emphasizes 
the importance of muscle action and the 
elasticity of the bronchial walls in both 
phases of respiration; without resilient 
bronchi, inspiratory dilatation and inrush 
of air would be impossible; without mus 
culature, expiration would be extremely 
inefficient. In this connection it is easy to 
see what harmful results the pulmonary 
function may sutter from such a disease 
as pneumonia when there is organization 
of the exudate or suppuration. The pre 
ponderant injury the’ bronchopneu 
monias is to the bronchial tree, the sup 
porting tissue of the lung, the vascular 
channels and lymphatics; there must there 
fore be a marked 
elastic properties and muscular power of 
the lung with a varying degree of impair 


ment of respiratory function as the result. 


Very decrease in the 


In the absence of a series of roentgeno 
grams showing the same persons with nor 
mal chests, with an acute pneumonia, and 
then with chronic sequelae of the pneu 
monia, one must rely on clinical history 
and the exclusion of specific pulmonary 
infections such as_ tuberculosis, actino 
mycosis, etc., in the diagnosis of t 
pneumonic changes. This is a more dificult 
matter with adults than with children bx 
cause of the greater number of infections 


adults have encountered and the inabi 


1¢ post 


it\ 
to secure dependable histories in many 
cases. 


COMMENT 


Serial examinations of the 
chests of pneumonia patients during and 
after convalescence attord the best method 
of studying the sequelae of pneumonia, 
since they are the most accurate means ot 
appraising the pulmonary status of thes¢ 
patients. Patients leaving the hospital be 
fore the involved lung ts completely clear 


roentgen 


should be followed up and examined roent 
stated 
tuberculous 


genologically at intervals in. the 


Same 


fashion as individuals 
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have been studied. Until this is done no 
one can say what percentage of pneu 
monia patients may be expected to develop 
chronic lung changes or what Is the relative 
incidence of the various sequelae. It would 
seem that such follow-up examinations are 
particularly indicated after influenza, in 
Huenzal pneumonia, and the pneumonias 
that accompany measles and pertussis in 
early life. Since Kohn and Koiransky’s 
work indicates that even clinically mild 
cases of measles often exhibit pulmonary 
lesions on roentgenograms, a roentgen 
study of the chests of measles patients 
would be especially valuable. 

The necessity for serial studies as dis 
tinguished from single examinations 1s il- 
lustrated by Case vit (Figs. 17 and 18). 
Here a chronic nontuberculous pulmonary 
lesion that existed for almost a year shows 


| 


Ca \ Changing ty al 
] of t ) CULOUS n. Male 
ced fitt 1) ped cough a torati 
fo Ving tons tomv. Svmptoms 
ually ov | ot about eleve ths a 
patient mad il recov H nselt de 
SCrID il te | dis Of iS 
( S th t ofr sputum LIS | S plat 
| ts th } ance of the chest  ¢ 
of tl Ods of icerbati wh gh anc 
sputum w ft tly creas ( with 
igure 


The Postpneumonic Lung 389 


> 


Kig. 18. Case vu. Changing roentgenographic ap- 
pearance of nontuberculous, basal lesion. This ex- 
amination was made fourteen davs after that 
shown in Figure During this time there had 

been clinical improvement with marked decrease 

in the amount of cough and expectoration. Note 
the marked clearing of the left base, as compdare 

with Figure 17. Without such serial studies, a 

chronic lesion may easily be missed during a period 

of spontaneous clinical improvement. 


such marked change in roentgenographic 
appearance within two weeks that a single 
roentgenogram made during the period of 
clinical improvement would have been en- 
tirely misleading. 

Case vil (Figs. 19 to 22) also shows the 
great value of prolonged serial roentgen 
studies. The patient, a young adult colored 
male, was admitted to the hospital with an 
acute pneumococcus pneumonia (Type 1 
pneumococcus), which pursued a stormy 
and prolonged course interrupted by pleu- 
ritis and clinical relapses. He left the hos- 
pital while still ill, with definite roentgen 
signs of incomplete resolution. Physical 
signs at this time suggested cavitation and 
on the basis of physical examination several 
clinicians during the months following his 
departure from the hospital made a diag- 
nosis of pulmonary tuberculosis. Roent- 
genograms made nine months after he left 
the hospital showed a very nearly complete 
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Kic. 19. Case vit. Diffuse pneumonia ot right lung. 
Male, colored, aged twenty-nine. Admitted to hos- 
pital acutely ill. Clinical diagnosis: lobar pneu- 
nomia of right upper lobe. Bacteriological study 
showed pneumococcus Type 1. This film was 
made at the bedside eleven days after the onset of 
the illness. 


Fic. 20. Case vit. Diffuse pneumonia of right lung. 
This examination was made twenty-six days after 
that shown in Figure 19. The clinical course had 
been stormy, with relapse, recrudescence of fever, 
and development of pleuritis on the right side. At 
the time this examination was made there were 
physical signs suggesting cavity in the right lung. 
Note that there has been a decrease in the density 
over the right chest, and that the appearance sug- 
gests several small cavitations in the central and 
lower portions of the right lung field. 


SEPTEMBI 
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Kic. 21. Case vit. Incomplete resolution of pneu 


monia. This examination was made ten days after 
that shown in Figure 20. At this time the patient 
left the hospital against medical advice. He had 
low irregular fever at this time. Note the marked 
decrease in the clouding of the right lung field. The 
appearance still suggests possible cavitation. There 
is persistent clouding and thickening in the regior 
of the interlobe on the right. 


a 


22. Case Postpneumonic lung. This exami 


nation was made nine months after that shown ir 
Figure 21. Previous to this time, in spite of nega 

tive sputum, the clinicians believed this patient 
had pulmonary tuberculosis, basing their opinion 
on physical signs in the right chest. Note the al 
most complete clearing of the right lung field. Af 
ter this roentgen examination, the diagnosis of pul 

monary tuberculosis was abandoned. This cass 
may have been one with necrosis, in which there 
was complete sloughing of the necrotic tissue and 
subsequent approximation of the cavity walls, r 

sulting in complete healing. 
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clearing of the involved lung and the diag- 
nosis of tuberculosis was abandoned. This 
patient probably had lymphangitis and 
necrosis of consolidated lung tissue; it is 
likely that the necrotic tissue sloughed 
completely away so that healing of the 
cavities was possible and that the lym- 
phangitis was responsible for his pleuritis 
and the delay in clinical recovery. 

Case 1x (Figs. 23 to 28) is an instance of a 
slowly resolving pneumonia in which clin- 
ical symptoms disappeared much more 
rapidly than the roentgenographic evidence 
of disease. For instance, while there was 
still a large lesion in the lower right lung 
as demonstrated by roentgenograms (see 
Fig. 26), this patient ran a normal tempera- 
ture, ceased to expectorate, and made a 
marked gain in weight. Ten weeks later, 


Fic. 23. Case 1x. Delayed resolution of pneumonia. 
Male, aged forty-eight. Acute upper respiratory 
infection followed by bronchopneumonia in right 

lung. Temperature declined gradually but low 

grade afternoon and evening fever persisted after 


convalescence was established. 


This examination 


was made one month after the onset of the original 
upper respiratory infection. Note the sharply out 
lined interlobar fissure on the right, with a large 
area of increased density below it, also the eleva- 
tion of the medial portion of the right diaphragm. 
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Hic. 24. Case 1x. Delayed resolution of pneumonia. 
This examination was made five days after that 
shown in Figure 23. Patient was at this time still 
running a low fever in the evenings, and coughing 
moderately without expectoration. Note the area 
of decreased density in the center of the dense re- 
gion in the lower right lung field. Also compare 
with Figure 25. 


when he was completely free of clinical 
symptoms and had returned to work, the 
lung had not yet entirely cleared. Without 
this serial roentgen study it would have 
been impossible to appraise this man’s 
pulmonary condition accurately or guide 
him through his prolonged convalescence 
safely. 

It therefore seems clear that roentgeno- 
graphy offers the best available method of 
studying pneumonia and its sequelae in 
those patients who survive the acute at- 
tack only to develop distressing chronic 
postpneumonic lesions. The roentgenolo- 
gist must be familiar with the pathologic 
processes of the disease per se in order to 
interpret correctly the roentgenographic 
record of the changes consequent upon 
pneumonia and its sequelae. The clinical 
evaluation of the postpneumonic lung 
must wait upon such accurate roentgeno- 
logic study and interpretation. 
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Kic. 25. Case 1x. Delayed resolution of pneumonia. 
This examination was made at the same time as 
that shown in Figure 24. Note that the oblique 
view shows the lesion to be well posterior and to 
approach the peripheral chest wall only in the 
neighborhood of the interlobar line on the right. 


ic. 27. Case 1x. Delayed resolution of pneumonia. 
This examination was made one month after that 
shown in Figure 26. Note the gradual decrease in 
the size and density of the lesion in the lower right 
lung field. The humping of the inner part of the 
right diaphragm is also less marked than on pre- 
vious examinations. 


lic. 26. CASE Ix. Delayed resolution ot montia 
This examination was made six wees after that 
shown in Figures 24 and 25. Although there is not 


much change in this interval, the rareti 


formerly seen Is not now so distinct as on the 
ous films. At this time the patient had had norma! 
temperature for two weeks, had gained 1 


since the date of the first examination, | 
little cough and no sputum. 


CONCLUSIONS 

1. Chronic lung changes following pneu 
monia depend on the degree to which the 
various tissues of the lung are involved by 
the acute process and the severity of the 
injury which they sustain. Those pneu 
monias in which the connective tissue 
framework of the lung, the walls of the 
bronchial tree, and the vascular and lym 
phatic channels are seriously damaged or 
destroyed, exhibit the largest number of 
chronic pulmonary sequelae. Among the 
most important of the pneumonias likely 
to result in chronic changes are influenzal 
pneumonia, influenzal pneumonia invaded 
by streptococci, the bronchopneumonias 
accompanying measles and pertussis, and 
Iriedlander’s pneumonia. 

2. The pneumonic process may take any 
of three possible courses: (a) the exudate 
may be absorbed and recovery ensue; (4 
the exudate may be organized, and fibrotic 
changes and chronic nontuberculous infec 
tions develop, or (¢c) suppuration may oc 
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Kic. 28. Case 1x. Dela 


\ solution of imonia 
Cough and sputum had entirely disap] whe 
this examination was made that 
shown in Figure 27. The patient cons him 
selt well ar {had turn 1 to his wor borer 
without physical inconve . Note that the le 


sion in the right lower lung field appears to be 


riphery, that its 


clear from th 


a gradual decrease as compared with p! OUS eX 


aminations, that tn 


nterlobar line 1s not now 


iS 
distinct as formerly. Without serial ro stud 
es, the ultimate outcome of such a cas nnot be 
t 


cur. If either of the two latter possibilities 


eventuate, chronic. terminal conditions 
may be expected. These may take the 


form of bronchial dilatation and bronchi 


REFE 
fibrosis of th childret 1) C/ 
Attison, T. M. ¢ t fibrosis th B 
621. 2.41 
ANpeRSON, A. L. Chronic pneumonitis wing 
flu Ni 1M. Ass., 192 66 
ANI R G Chir n Cale 24 
ASCHNER, P. W. Pathology of 
ASCHNER, P. W. I ca letastat mena 
pleural and ] \ tections. 
on, D. W. Nontuberculous puln fibre 
Sis )2 70, 69 
BAITSELL, G. A. O structur fibrous 
tissue formed in wound healing. Exper. 
1916, 22, 
Bars} G. A. Study of clotting « asma of 
Tre Ss ( at t S nati ( t t into 


The Postpneumonic Lung 


393 


ectasis, chronic nontuberculous infections, 
abscess formation, or fibrosis, massive or 
diffuse in type. 

3. In the light of the modern conception 
of the muscular and elastic tissue of the 
bronchi and lungs, it appears that diffuse 
fibrosis following pneumonia may cause 
very considerable impairment of respira- 
tory function and physical fitness. 

4. Roentgenography offers an available 
and accurate method of following pneu- 
monia cases through convalescence and 
determining what percentage of these pa- 
tients develop chronic pulmonary changes. 
The roentgenologist has the power to oc- 
cupy the same position in the study of the 
postpneumonic lung in the living patient 
that the pathologist does in the investiga- 
tion of pulmonary change in the cadaver. 

5. Systematic follow-up and periodical 
roentgen examinations of patients in whom 
resolution does not take place promptly 
would throw much light upon the incidence 
of chronic postpneumonic lesions. 


I wish at this time to acknowledge my indebtedness for advice 


roentgenographic material to Dr. George E. Pfahler, (Grad- 
School of Medicine, University of Pennsylvania), Drs. H. 

rgrass, and Karl Kornblum (X-ray 
Department, Hospital of the University of Pennsylvania), Dr. 
Ralph S. Bromer (Children’s Hospital, Philadelphia), Dr. Paul 
\. Bishop (Pennsylvania Hospital, Philadelphia), and Dr. F. M. 
McPhedran (Henry Phipps Institute, Philadelphia), and for 
technical assistance to Mi Evelyn Vaden (Children’s Hospital, 


Philadelphia). 
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ROENTGENOLOGIC ASPECTS OF CHILDHOOD 
TUBERCULOSIS* 


By BENJAMIN GOLDBERG, M.D., F.A.C.P. 


V/ 


ine, College of Medicine, University 


CHICAGO, 


Hk term “childhood type ol tuber- 

culosis”’ was defined by the American 
Sanatorium Association in May, 1g29, to 
describe the diffuse or focal lesions in the 
lungs and adjacent tracheobronchial nodes 
that result from a first infection of the 
pulmonary tissue with the tubercle bacil- 
lus. 

It must be understood definitely that, in 
this sense, childhood tuberculosis has no 
essential reference to age. It defines the 
type of tuberculous disease resulting from 
a primary lung infection, regardless of the 
age period in which the disease develops. 
The primary lung focus, as originally de 
scribed by Kuss and Ghon, and the second 
ary changes in the bronchopulmonary, 
tracheobronchial and paratracheal glands, 
constitute the “primary complex”’ pathog 
nomonic of the disease. 


SOME CONSIDERATIONS 


IN DIAGNOSIS 


The problem of diagnosis in the matter 
of the childhood type of tuberculosis ts not, 
as a rule, sufficiently appreciated. The 
clinician is only too apt to make a definite 
diagnosis on the basis of physical findings, 
supported, perhaps, by 


a positiy e tuber 
culin 


reaction. The roentgenologist, in 
similar fashion, 1s only too apt to affirm 
definitely the presence or absence of hilus 
tuberculosis on the basis of roentgeno 
scopic or roentgenographic findings pres 
ent. [he error in this procedure is obvious. 
Enlargement or congestion of hilar struc 
tures sufficient to allow physical signs or 
even roentgen film shadow changes may 
be due to a multiplicity of conditions 

measles, whooping cough, bronchopneu 
monia, infection, etc. A 
tuberculin reaction results from a 


sinus positive 
tubercu 
lous focus anywhere in the body, irrespec 


* Present fore the ( Roentgen S D 


of Illinoi 

ILLINOIS 

tive of location. Therefore, it must be con- 
sidered extremely illogical to associate hi- 
lar enlargement, possibly of non-tuber- 
culous origin, with a positive cutaneous re- 
action due to a focus anywhere in the body, 
and insist that this association of circum- 
stances constitutes irrefutable evidence of 
hilar tuberculosis. 

The diagnosis cannot be properly esti- 
mated on the basis of any one individual 
indication. It must, in the last analysis, 
rest on the complex picture produced by a 
consideration of the history, symptoms, 
physical signs, laboratory tests and roent- 
gen examination. Which of these features 
offers the soundest diagnostic indications? 
| should hesitate to answer this, as I must 
emphasize again that summary and co6rdi- 
nation of all available information is the 
essential objective. 

| will briefly run over the points in diag- 
nosis and attempt to evaluate the relative 
importance of each. 


HISTORY 


\ history of contact with an open case of 
tuberculosis, particularly if the contact has 
been prolonged and intimate, as in the case 
of child to parent, is of great significance. 
The coughing grandparent who has had 
“bronchitis or asthma’”’ for years, or the 
brother, nurse, or relative who has had 
colds and coughs must be looked upon with 
suspicion. 


SYMPTOMS 


Briefly, the symptoms are indefinite and 
widely varying in the individual case—loss 
of weight, loss of appetite, lassitude, hoarse- 
ness or cough, sweating, irritability and 
change of disposition, temperature change 
which cannot be accounted for, etc. 


| 
| 


398 Benjamin Goldberg Si 


Kic. 1. Case 1. Primary complex—left upper paren Kic. 2. Case 1. Taken eight months later than Fig 
chymal involvement with paratracheal and tra 1 showing complete resorption of parenchyn 
cheobronchial gland involvement. lesion; residual tracheobronchial glat 

rans roborative rather than determinative. Para 
PHYSICAL FINDINGS cove 


vertebral, intrascapular, or parabronchial 
Years of personal experience have led dullness, D’Espine’s and Eustace Smith’s 
me to rather underestimate the import- 
ance of physical findings. The findings are 
so variable—so, generally speaking, incon- 
clusive—that they must be considered cor 


signs are so dependent on personal equation 
and anatomic variability that, in my mind, 
they offer little in the way of definitely 
conclusive evidence. 


I'ic. 3. Case u. Typical mediastinal bowing shadow, Fic. 4. Case ut. Residual hilus gland t 


n 


produced by paratracheal gland enlargement. tubercle in right second inters] 
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LABORATORY TESTS 

Speaking first of the tuberculin test, we 
may say that the negative tuberculin test 
has much more significance than the posi- 
tive. The negative test, when the test 1s 
properly made and when it remains nega 
tiv eon repetition, 1S positive evidence that 
the child is not suffering from tuberculosis 
and that we must look elsewhere for the 
etiology of hilar change evidenced by the 
roentgen or physical signs. 

It must be borne in mind, however, that 
conditions such as pertussis, measles, SCar- 
let fever, cachexia, grave tuberculosis, 
pneumonia, typhoid fever, pregnancy and 
influenza, reduce or abolish allergy, or hy- 
persensitiveness to tuberculosis, as mani- 
fested by the tuberculin dermal reaction. 
It may be taken as axiomatic that the 
vounger the patient, the more significant 


the test. A posits © Test in an infant 1s of 
| 


much more significance, both diagnosti 
cally and prognostically, than in an older 
child. 

We have already briefly adverted to the 
limitations of the positive test. We know 
merely that a positive tuberculin reaction 
indicates a hypersensitiveness to the pro 
tein constituents of the tubercle bacillus, 
which condition of hypersensitiveness we 
are accustomed to term allergy. The posi- 
tive test does not tell us, with certainty, 


| ( Cas | cal lett calc fed re chopul 
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Fic. 6. Case v. Right lower epituberculous infiltra- 
tion with marked tracheobronchial and broncho- 
pulmonary gland enlargement. 


that the lesion is in the lung or in the hilus. 
Kven if the lesion is located in these situa- 
tions, it may be quite possibly unasso- 
ciated with the hilar change due to acces- 
sory nasal sinus disease, bronchitis, mea- 
sles, whooping cough, new growths, etc. 

In infants suspected of tuberculosis, 
washing out the stomach and examination 
of the contents for tubercle bacillus is some- 
times efficacious in making the diagnosis. 


ROENTGENOGRAPHY 


The roentgen ray is our greatest help or 
our greatest hindrance, depending on the 
accuracy of the individual interpretation. 


THE NORMAL HILUS 


It is difficult, or perhaps even impos- 
sible, to establish a definite norm for the 
hilar shadow. The hilar shadow is, as 
Bigler' emphasizes, really a summation of 
shadows. It is made up of the large ves- 
sels, the bronchi, lymph glands, pleura, etc. 
It changes during different phases of res- 
piration and during the phases of the heart 
cycle. Frequently, the hilar shadow appears 
as an oblong, globular or rounded density, 


1 


Kic. 7. Case v. Roentgenogram taken two months 


later than Figure 6. Some resorption of parenchy 
mal infiltration. 


which gradually merges into the adjacent 
lung field. 

Within the limits of the hilar shadow, we 
frequently see pear-shaped, round, or oval 
densities. These are frequently mistaken 
for calcification. They are, however, due 
to blood vessels which run parallel to the 
axial ray or to bronchi. Enlarged lymph 
glands will usually not, in themselves, 
cause a shadow. They may, however, cause 
a pressure atelectasis and perhaps con 
solidation of the adjacent lung tissue, and 
it is this sequence which is responsible for 
the shadow. The right hilar shadow 1s more 
definite than the left, owing to the fact 
that the left hilus is covered by the area 
of cardiac density. 


ANATOMICAL CONSIDERATIONS 


In considering the evolution of the child 
hood type of tuberculosis, it is necessary 
to devote some study to the consideration 
of the lymphatics. In the lungs there 1s a 
superficial set of lymphatics which act as 
an accompanying network for the blood 
vessels and bronchi as they subdivide 
throughout the pulmonary tissue. The two 
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sets are closely interconnected and their 
afferent ‘trunks converge to the lymph 
nodes in the hilum. 


THE PATHOLOGICAL SEQUENCI 
AND ITS RELATION TO THI 
ROENTGENOLOGICAL SHADOW 


We must not merely visualize shadows, 
we must attempt to pierce through the 
shadow to the underlying pathology. Roent 
gen shadows, in themselves as an entity, 
are apt to be very misleading indeed. Sir 
William Osler very properly said—‘‘More 
than any others, radiographers need the 
salutary lessons of the death house to cor 
rect their visionary interpretations of shad 
ows, particularly those radiating from the 
roots of the lungs.”” The admonition still 
holds good. A knowledge of the underlying 
pathology and pathological sequences must 
be relied upon to protect us against vision 
ary interpretations roentgenological 
fairy tales. 


THE PRIMARY PULMONARY FOCI 


Our present conception of childhood 
tuberculosis dates back to the 


| 


ic. Case v. Roe ntvenouyram take 


igure 6. Re sorption of paren¢ hyma 


glands subsiding. 
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Parrot reported at a meeting of the Société 
de Biologie at Paris, in 1876, at which time 
he initiated his well-known law. According 
to Parrot’s law, there 1s no affection of the 
lung which would not also be present in the 
adjacent lymphatic glands and, vice versa, 
there is no change in the tracheobronchial 
lymphatic glands without analogous change 
in the lung. Parrot, indeed, described the 
tracheobronchial lymphatic glands as the 
mirror of the lungs. Kuss,® in 1898, further 
elaborated this hypothesis and described 
in detail the primary focus of tuberculosis 
the so-called Ghon tubercle. | cannot do 
better than to quote Kuss’s exact words 
“This form of tuberculosis is at first char 
acterized by a small tubercle, usually situ 
ated subpleurally, which projects sharply 
beyond the surrounding healthy paren 
chyma of the lungs.”’ 
Ghon’s work came later and_ further 
elaborated the work of Parrot, Kuss and 


Albrecht. 


THE PATHOGENESIS AND PATHO 
LOGICAL SEQUENCE OI! rH | 


PRIMARY FOCUS 


The intection 1s air-borne and the lesion, 


according to the experience of Ghon and 
others, usually subpleural in location, 1s 
found most often in the lower lobe and 
more frequently in the right than in the 
left lung. The lesion in the lung invariably 
precedes the lesion in the lymph node. Ac 
cording to our conception of the patho 
genesis, the infection is acquired through 
inhalation, the bacilli lodged in the wall of 
the alveoli where they are taken up by the 
phagocytes. The phagocytes, with their 
ingested bacilli, pass through the lymph 
channels to the lymph nodes. 

The further pathological evolution of the 
lesion will determine the nature of the 
roentgenological shadow, if any. Early in 
the process there is merely a minute tuber 
cle which, of course, shows no roentgeno 
logical evidence. Later, as the tubercle 
spreads, it may be demonstrable as a soft 
shadow with irregular outlines, clearly dif 
ferentiated from the surrounding lung tis 


Roentgenologic \spects of Childhood Tuberculosis 


401 
sue. It may appear merely as a small, 
bronchopneumonic patch, sometimes more 
or less connected with a definitely ac- 
centuated hilar shadow. The early lesion 
will not be apparent unless it is situated 
somewhat superficially and unless it is dis- 
tinct from the area of the diaphragmatic 
shadow. 

In its further evolution the primary 
focus, or Ghon tubercle, may disappear 
without leaving roentgenological or even 
pathological evidence, may caseate, or may 
fibrose and calcify. A caseating lesion, 
as intimated, if of sufficient area and suit- 
ably located, may show on the film. The ca- 
seating lesion, also, even when inconsequen- 
tial in size, may break down and discharge 
into the blood stream or be aspirated, pro- 
ducing miliary tuberculosis. 

The definitely calcified lesion will, of 
course, be unmistakably apparent. It 1s 
seen as a dense, rounded, oval or irregular 
shadow, clearly differentiated from its sur- 
rounding tissue. It varies in size from that 
of a mustard seed to the size of a pea, 
cherry stone, or even larger. It is some- 
times lost in the hilar shadow or can be but 
faintly outlined against the density of the 
hilus. The character of the shadow will 
vary with the age of the lesion and the 
degree of calcification present. In young 
children the shadow is frequently not uni- 
form but more or less laminated, or 
speckled. In older patients, when calcifica- 
tion 1s complete, the shadow 1S well cir- 
cumscribed, the density is even and is suf- 
ficient to be perceptible even beneath a rib. 
l‘requently leucocytic infiltration, or con- 
solidation about the primary focus, ex- 
tends to the hilus making a continuous 
shadow. 

There are certain pitfalls to be avoided 
before we establish the presence of calci- 
fication. Cross sections or tangential sec- 
tion of the blood vessels, or the beading on 
the linear shadows of the bronchi, or the 
fibrotic nodes along the arboreal trunks 
may cause confusion. Such shadows are 
frequently seen in patients, including chil- 
dren, suffering from such chronic lung 1n- 
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volvements as asthma, whooping cough, 
bronchiectasis, pneumonia, etc. 


SECONDARY GLANDULAR 


INVOLVEMENT 


The associated and simultaneous in- 
volvement evidenced in the primary focus 
and hilar lymph nodes has been called “the 


primary complex of Ranke.”’ Pathologi- 


cally, the change in the glands may be of 


every degree from minute or practically 
microscopic involvement to gross change 
as evidenced by large, 
masses. 


caseating gland 


As regards topography, the intrapul- 
monary lymphatic glands may alone be 
atfected or the intrapulmonary tracheo- 
bronchial and parabronchial glands may 
all be involved. Frequently, only the glands 
on the side corresponding to the lung focus 
are involved. Sometimes, however, a retro- 
grade infection involving the glands of the 
other hilum occurs. 


CORRELATION WITH THE 
ROENTGEN FINDINGS 
This description of the pathological 
glands must make it evident that no un1- 
formity can prevail as regards the char- 
acter and extent of the hilar shadow pres- 


ent. No particular type of shadow can be 


predicated as definitely pathognomonic of 
Areas of calcification may, of 


tuberculosis. 
course, occur and these will be definitely 


apparent. The small areas of calcification, 
however, may have no reference to the 
total hilar shadow. A greatly increased 


due to non-tuberculous 
infhammatory change and has no reference 
to the small, tuberculous, calcified nodule. 
The shadow due to varying pathology will 
be, itself, variable. 


shadow may be 


It may be homogeneous 
but is frequently more or less barred 
irregular, showing areas of unequal den 
sity. 

Triangular areas of density, with the 
base resting on the mediastinal shadow and 
the apex reaching into the pulmonary field 
are not infrequent. Transverse increase in 
the mediastinal shadow is particularly evi- 
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dent if the paratracheal lymph nodes are 
involved. Baum has drawn attention to the 
clear space which exists between the right 
hilus and the right border of the heart. 
He believes that obliteration of this space 
is significant of pathology. The small, 
inflamed or enlarged lymph nodes do not 
often throw shadow densities. The shadows 
are caused by the various pathologi 
comitants of the condition atelectasis 
fibrosis of the adjacent lung structure 
solidation due to exudative plenie-taddes 
infiltration, adhesive pleuritis, mediastin 


C CON 
and 


tis, and large, caseating hyperplastic g 
with an admixture of fibrosis, are 
doubtedly factors. 


aiso un 


MILIARY TUBERCULOSIS 


The pathogenesis ot miliary tubs rcu 
bac 
rupture of the 


be constant or unin 


losis has already been discussed. The 
teriemia incident to the 
causative lesion may 
terrupted. The causative 
either the primary focus, a diseased lymph 


lesion mav_ be 


secondary focus. 


node, or, more rarely, 
This 


condition 1s more common in in 


). Case v. Roentgenogram tak 
after Figure 6. Residual Ghon tubercle right low 
lobe. Hilus shows resorption, leavin 
cification. 
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fancy . The path logical condition is a wide 
spread dissemination of tubercles through- 
out the lung. The roentgen manifestations 
will vary depending on the number, size, 
consistency, and evolution of these tu- 
bercles. In many instances indeed, some 
estimate 0 per cent of cases, the diagnosis 
of miliary tuberculosis cannot be made 
from the roentgenogram. Sometimes there 
is a universal, soft mottling which is rather 
characteristic. When the tubercles caseate 
and are surrounded by zones of exudation, 
there 1s often seen a suggestive Snow Hake 
appearance. 

Karly in the course there may be merely 
a cloudiness or haziness of the lung fields. 
Later, there are multiple, more or less 
closely packed, pinhead or pinpoint shad 
ows throughout the entire fields. In its 
further evolution, if the patient lives, areas 
of pneumonic exudation will show as more 
or less circumscribed areas of considerably 
increased density. 

In addition to the miliary tuberculosis, 
the roentgenogram may show the primary 
infiltration or the secondary lesion, such 
as pneumonic areas or cavities from which 
the process started. 
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ic. 11. Case vi. Roentgenogram taken seventeen 
months later than Figure 10, showing peripheral 
parenchymal resorption with increased shadow 


] 


density in center of sion, standing out from me- 


diastinum and hilus. 


EPITUBERCULOSIS 

Definition. Epituberculosis may, per- 
haps, be defined as a specific infiltration of 
a large area of lung tissue—etiologically, on 
an allergic basis, characterized clinically by 
subacute onset, mild symptoms and physi- 
cal findings suggestive of consolidation; 
characterized roentgenologically by a heavy, 
more or less homogeneous density over the 
whole or greater part of the affected lobe, 
usually in a wedge shape with the base in 
the periphery. 

The mild onset, the benign course, the 
findings suggestive of pulmonary con- 
solidation are suggestive of the exudative 
and inflammatory processes incident to the 
phenomenon of allergy. As a further indica- 
tion of the réle of allergy in epituberculosis, 
cases are instanced in which the infiltration 
of the lung followed a tuberculin reaction. 
Recently! we reported a series of 10 cases 
of epituberculosis, obser ed Over a period 
of two years, in which one such case was 
noted. 

Whether the infiltrate in itself is histo- 
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taken 


Case vl. Roentgenogram 


Fic. 12. 
months later than Figure 1 


twenty 
. Central shadow is 
denser, showing evidence of calcium deposition. 


logically a tuberculous structure, whether 
it consists of nonspecific inflammatory ele- 
ments surrounding a tuberculous focus, or 
whether it represents an atelectatic process 
of the lung due to the blockage of the re- 
turn lymphatic circulation by a swollen 
tuberculous hilus gland (in itself an ex- 
pression of allergy) is still an open question. 

There are two modes of regression: one, 
the homogeneous route without residual 
change in the lung tissue; the other, the 
mode of regression accompanied by break- 
ing down of lung parenchyma. The tissue 
change, the result of a secondary implanta- 
tion of tubercle bacilli within the zone of 
parenchymal involvement, may pursue the 
usual evolution of caseation, fibrosis, or 
calcification. After the epituberculosis has 
cleared, an area of calcification and fibrosis, 
of greater or less extent, may remain more 
or less permanently. 

Autopsy reports, unfortunately, are quite 
rare. The only one of any apparent authen- 
ticity is that recorded by Epstein? and per- 
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formed by Ghon, himself. This autopsy re 
vealed a large, caseous tuberculous primary 
focus in the cranial portion of the infiltrate 
and atelectasis of the remainder of the 
affected lobe. The factors of atelectasis and 
perifocal inflammation are probably both 
operative in many instances and both may 
be explained as allergic phenomena. 
THE ROENTGENOLOGIC SHADOW 

The roentgen appearance of the chest in 
the films, as the process pursues its evolu 
tion, confirms the allergic hypothesis. The 
density, as stated, is more or less homo 
geneous, extends peripherally fanlike from 
the hilus and fades off gradually into the 
lung tissue. The shadow will frequently 
include both the primary focus and the 
region of the hilus nodes. Serial plates, 
taken from time to time, will 
gradual clearing of the condition. 

As it clears the infiltration assumes a bi 
polar or hour-glass appearance, the poles 


show a 


being respectively the pulmonary focus and 
the regional nodes. Resolution proceeds 
from the periphery so that the last area to 
clear is the area about the hilus. Frequently, 
string-like or mottled shadows remain, in 
dicating peribronchial or perivascular thick 
ening. 

A string-like shadow 1s also occasionally 
seen in the region of the interlobar fissures, 
indicating the incidence ot an interlobar 
pleuritis. Clinically and roentgenologicalls 
epituberculosis must be differentiated trom 
nonspecific pneumonias, acute tuberculo 
sis, bronchopneumonia, and rapidly pro 
gressing, caseating lesions accompanied by 
considerable exudation. 


SECONDARY DIFFUSE PARENCHYM 


LESIONS 


If the primary focus is progressive, ac 
companied by marked caseation, the clint 
cal and roentgen appearance may be simi 
lar to that of a disseminated, caseous pneu 
monia. The density on the plate may over 
emphasize the actual destruction of tissue. 
The primary infiltration, in itself, may be 


n 
limited to a comparatively small 


| 
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a 


- 


while a correspondingly large section of the 
adjacent tissue may be involved in pert 
focal, or may we call it, epituberculous in 
Hammation. 


Briefly, both clinically and roentgeno 
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14. Case vir. Roentge 
later than Figure 13. 
mal infiltration. 


nogram taken five months 
Some clearance of parenchy- 


logically the secondary, diffuse parenchy- 
matous lesions are frequently multiple and 
polymorphic and will present both physical 
and roentgenological signs depending on 
the extent and severity of the lesions. 


= 


lic. 16. Case vii. Taken thirteen months after 
igure I}, showit col sic rable re sorption of epi- 


infiltration of right 


hilar gland enlargement. 


tuberculous ng and marked 


17. Case vit. Pulmonary miliary tuberculosis; 
snow-flake appearance. 


APICAL TUBERCULOSIS 


Apical tuberculosis in the child is not 
childhood tuberculosis, according to our 
present conception of the matter as we 
have discussed it. Rather it may be char- 
acterized as the adult type of tuberculosis 
as seen occasionally in the child. Clinically 
and roentgenologically, the picture pre 
sented is similar to that seen in the adult. 
This type of tuberculosis is seen in the 
individual who has already gone through 
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18. Case 1x. Extensive fibro-exudatiy 


pneumonic tuberculosis. 


the period of the primary infection. Th 
clinical and roentgen findings of the con 
dition are sufficiently well detined and need 
no further discussion here. 

In conclusion, | wish to emphasize thi 
necessity of more exhaustive study of th 


] 


pathology and of the necessity ot closely 


ic. 19. Case x. 


Adult type fibro-exudative lesion 
left upper lobe, in a child aged twelve years. 


Cast 


Residual lesion after re sorption of 


hic. 2 x. Taken two vears after | 
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coordinating the pathological evidence 
with the roentgenologic shadows. lhe work 
of such men as Miller, Opie, McPhe 


utilized to 
that 


dran and others should be 


its fullest. It 1s most important 


the roentgenologist be made acquainted 
with the details of the 


and of the physical findings. In 


clinical history 


addition, 
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he should be familiar with the results of 
the tuberculin test and other laboratory 


procedures. It is only in this way that 
there can be complete codrdination of all 
available evidence so that there may 


be an equitable basis for the interpre- 
tation of the shadow densities as they are 


seen on the screen. 
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YEAST INFECTION OF THE LUNGS: 


By T. R. HEALY, M.D., and 


B. MORRISON, MLD. 


BOSTON, MASSACHUSETTS 


NUSUAL lesions often arouse the most 

interesting speculation, even if only 
of an academic nature. It is with this in 
mind that we are presenting the following 
cases of yeast infection of the lungs. 

Kungi may attack any organ and system 
of the human body, the integumentary 
system being the most frequently and the 
nervous system the most rarely affected. 
Diseases of fungous origin are called my- 
coses. These may be classified into two 
large groups: internal mycoses and exter- 
nal mycoses. 

We will discuss briefly in this paper, only 
one of the internal mycoses, yeast infec- 
tion of the lungs, which we have observed 
from roentgenological examination. 

In discussing the history of the study of 
yeast infection in mankind which dates 
back to 1894, Miller states that Gilchrist 
reported a case of blastomycetic derma- 
titis in man on that date. During the same 
vear Burschke and Busse in Germany, re- 
ported a case of saccharomycetic septi- 
cemia. Blastomycetic dermatitis 1s a very 
rare disease and most cases have occurred 
in Illinois, but it has been noted abroad and 
is termed saccharomyces or coccidioides 
dermatitis by Continental writers. 

Yeast mold infection of man is rare, 
and usually occurs as skin affections. In rare 
instances it does not remain localized to the 
skin but gains entrance into the body and 
produces tubercle formation, tissue de- 
struction and formation in the 
lungs, spleen, kidney and occasionally it 
may be found involving the meninges and 
brain. 


abscess 


The exciting cause of the infection is 
recognized as being some type of yeast 
fungi, but little is known in regard to the 
predisposing factors in the production of 
the infection. Slight traumas of the skin, 
such as scratches, abrasions and ulcera- 
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tions no doubt act as predisposing factors, 
in that the mold gains entrance by such 
wounds, setting up infection in the sus 
ceptible individual. This seems best to ex 
plain the manner in which skin_blasto 
mycosis occurs. It is not definitely known 
how the systemic infection is brought 
about. The fungi may be absorbed into the 
lymph stream after the skin 1s invaded and 
secondary infection may occur in distant 
organs by such a method of transportation, 
while the pulmonary type of the infection 
may occur from inhalation of dust con 
taining the mold. The disease affects all 
ages, but is found most often after middle 
life. Blastomycosis is practically confined 
to Illinois and is found in and about Chi 
cago. Coccidioidal granuloma occurs prin 
cipally in California and the same is true of 
torulosis. 

It is remarkable that veast cell infection 
is so rare when one considers the wide geo 
graphic distribution of the fungi, and it is 
fair to assume that man must possess a re 
markable degree of immunity to the infec 
tion. If the infection remains localized to 
the skin, as it does in most cases of blas 
tomycosis, it runs a chronic and benign 
course with very little impairment of the 
patient’s general health. It is in the sys 
temic type of infection that the patient’s 
general health is markedly impaired and 
death occurs in nearly 9s per cent of gen 
eralized infections. When the central ner 
vous system is involved, the most malig 
nant manifestations of the disease are seen 
and death occurs in | 
fections. 


per cent of such in 


Among the yeast fungi that produc 
granulomata upon the skin or in special 
organs are the tame and wild yeast molds. 
Blastomycetes and coccidioides are con 
sidered as tame yeast molds and torula as 
wild veast mold. Blastomycetes usually re 
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main localized to the skin and rarely cause 
a S\ stemic infection. Coccidioides may at 
fect the skin but tend to early systemic in 
fection which ends fatally in most cases. 
Torula has a special predilection for the 
central nervous system without the in- 
volvement of other organs and all reported 
cases have terminated fatally. 

Many writers have considered all these 
types of yeast mold as identical, but care- 
ful culture study will reveal the fact that 
the three types spoken of above are dis 
tinct and individual species. The blas 
tomycetes reproduce budding, rerment 
sugar, and form mycelia upon culture. The 
coecidioides reproduce Ly sporulation and 
like the blastomycetes, form mycelia upon 
culture. Vorula reproduce by budding as 
do the blastomyvcetes, but do not ferment 
sugar nor form mycelia upon culture. 

\s Gilchrist first pointed out, veast-like 
fungi are concerned in the production of a 
peculiar form of dermatitis Known as 


cutaneous blastomvcosis and which = in 


many cases 1s clinically suggestive of 


cutaneous tubs rculosis or lupus Vulgaris. 


In some instances, even 1n the absence of 


cutaneous lesions, systemic infection oc 
curs. The lungs being chiefly involved and 
the symptoms and physical signs of the 
disease closely resembling those of pul 
monary tuberculosis, an infection of the 
respiratory tract (bronchopulmonary mo 
niliosis) somewhat prevalent in the tar Kast, 
particularly Siam, 1s caused by a member 
of the montlia group ot veast-like bodies. 


Clinicalls it resen bles either bron« hitisor 
pulmonary tuberculosis. 

Castellani gives the following simple 
classification of bronchomycoses: first, those 
due to veast-like fungi, and second, those 
due to filamentous tung. 

lhe symptoms are somewhat similar, 
whichever fungus iS the tiologic tractor: in 
mild cases there are s1gns ot slight bron 
chitis with mucopurulent expectoration, in 


which the tung are found. In severe cases 


the patient presents all the symptoms of 


phthisis, with hectic fever and hemorrhagic 
expectoration. Mild cases may become 
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cured spontaneously. The pre NOSIS Varies 
greatly. According to the causative fungus, 
the cases due to Nocardia have the worst 
prognosis, so clinically a mild type and a 
severe type of the malady may be differ- 
entiated with, of course, a number of in- 
termediate cases. 

As mentioned before, in the mild type the 
general condition of the patient is good and 
there is no fever. The expectoration is 
mucopurulent and often scanty and does 
not contain blood. Physical examination of 
the chest is negative or reveals only a few 
rales. The condition may last for several 
weeks or months, be cured spontaneously 
or continuing, may turn into the severe 
type. 

The severe type closely resembles phthi- 
sis. The patient becomes emaciated, there 
is hectic fever and expectoration is often 
hemorrhagic. At times the sputum has a 
peculiar odor, resembling that of certain 
commercial or brewer’s yeasts. An exam- 
ination of the chest may show physical 
patches of dullness, give crepitations and 
pleural rubbing. The roentgen picture is 
similar to that of tuberculosis. This type 
may be fatal. 


DIAGNOSIS 


The diagnosis is based on the absence of 
the tubercle bacillus and the constant pres- 
ence of the yeast cell in the sputum. It is 
essential that the sputum be collected in 
sterile receptacles after the patient has 
gargled thoroughly with warm sterile water, 
and the sputum should be examined im- 
mediately. In certain cases the micro- 
scopic examination of the sputum shows 
spore-like, roundish or oval cells which 
often present a double contour and oc- 
casionally some portions of the mycelial 
threads. In other cases, the microscopic 
examination is completely negative and the 
fungi can be found only by cultural meth- 
ods. The presence of veast cells is pa- 


thognomonic. If doubt exists as to type of 


cell found, some sputum may be placed on 
culture media and the veast cells cultured 
for forty eight hours. 
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In our own cases, our attention was at 
tracted in the first case by the disparity 
between the roentgenogram and the physi- 
cal appearance of the patient. Krom the 
roentgenogram he should have been a very 
sick person, but on examination proved to 
be only a little below par. Upon laboratory 
examination Saccharomyces Busse was found 
to be present. 

The 4 other cases have clinically all fol- 
lowed a course similar to tuberculosis, and 
it is assumed that without laboratory ex- 
amination and roentgen examination for 
comparison, these cases would undoubtedly 
have been called tuberculosis. Clinically, 
all five have shown yeast fungi but no 
tubercle bacilli. The yeast fungi found in all 
cases were of the Blastomycetes imperfecti 
classification, of the genus Oidium, with- 
out endospores but with budding and my- 
celial threads—these were very profuse 
throughout the sputum. 

In conclusion, it appears to us that the 
diagnosis of bronchomycosis is of more 
than academic interest. While the profes- 
sion has, as a whole, considered fungous dis- 
eases to be tropical or semitropical dis- 
we believe, in fact, thes are not so 
rare in this climate as usually supposed, as 
our five cases 1n a short period of time bear 
witness. The fact that more of these cases 
are not on record is probably due to the 
fact that many of them pass as tuberculo 
sis, no laboratory facilities being at hand. 
Another reason is that the presence of fung! 
in the sputum has probably been over 
looked or comparatively little attention has 
been paid to it. A fact of the utmost 1m 
portance in chronicity of the disease is the 
formation of spores which may take place 
either by the change of special cells into 
single spores or by division of nuclear ma- 
terial into fragments. 

It is presumed that those which do not 
produce endospores are more easily treated 
because the spores are, as a rule, harder to 
kill and more rapid in their process of prop- 
agation. However, the vitality of yeast 1s 
enormous and the human organism, 
the disease has become fastened to it, 
difficulty in overcoming the disease. 


eases, 


once 
has 
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It is a notable fact that patients reduced 
in health are generally susceptible. 
We believe, however, if the three 
diagnostic signs, 


most 
cardinal 
that we have noted —ab 
sence of tubercle bacillus, the difference b« 

tween the physical condition of the patient 
and the roentgenograms, and the presence 


of veast cells. are borne in min d, more 


cases of bronchomycosis will be diagnosed. 
CASE REPORTS 

Case 1. P.G. J., male, white. Admitted Sey 
tember 14, 1926; discharged Nov 2 
1g26. 

History of Present Illness. Patient has alway 
led an “open air” life and in December, Ig1k, 
while in the Marine Corps at Paris Island 
South Carolina, began to have a | t 
cough. He had a pain in the chest, but thought 
it was just a slight cold. The condit 
ued, both cough and pain slightly increa 
He began to expectorate to a noticeah 
about January, Igit Is or the spring of ) 


small molecules, roundish, with streak 
them. L- xpec toration has be en increasing stea 
darker and in larger ma dy 


ily since, Is 
nea increasing, cough persistent; 
to colds. Within the la 
felt general 


st two or thr al na 


debility. increasing 


al na 

some weight; he has received no treat 

Physical examination shows a we 1) 
and well-nourished male, of intelligent appea 
ance. His normal weight is 1g _ 
veight, 17g pounds. Temperature, ni 

Lungs. Bronc ular athing over left 
lung; right lung hyperresonant, tympar 
amphoric breathing. No rales in eit! ¢ 
fluid on percussion. Heart is push 

Roentgen examination shows pa 


lig. 
K.xamination. Sputul unt 
mucopurulent; Saccharom) 
tubercle bacilli. 

Case u. S. Female, white, 1 
\dmitted December 2 29 
discharged January 14, 1930. Family histor 


involvement on the left 
Laboratory 


seventy-eight. 


negative. 


Present Illness. Patient has b 
with cough for a long time, but lat t ha 
become worse, and is accompanied by a streak 
of blood in the sputum which is rather prot 
occasionally yellowish but more often frothy 
in appearance. She has been treated at home for 
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W hat Wa 


She has noticed a bubbling sensation 


Uppo Cad tO al chronic bror 


ichitis. 


n her 


chest during breathing and seems to have be 


come progressively weaker. About one year ago 


she was examined by her local physi 


| 
tr ifew ra it the base a 
rensiol ving ly tween 22 i? p. 
lecrease nev tion. 

Phi ilexa t howsathny 
athe al ! it Col tent 
ve i Nose i ( th nevatTiy 
ira ola Ch how in ema 
peara with the well outline 
Ofte l Ta \ int th ough t 
mit t especia turbed. A 
how and epitant 
| halt of both os, the ile 
coarser toward the base and few 1n1 
tat eem to be cor 
in wiva bere ( Lhe 
not ~ howe r, do not nece arily ( 


The heart sounds are rather labors 


regular in rate and rhvthm. No valvulai 


tted to Ward C, 


ation of the ch 
involvement, probabli 
tube rculo ig, 


parenchyma 


ian who 
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Specimen of sputum shows 
present; no tubercle bacilli. 
The patient’s condition improved very slowly 


blast ymycetes 


and she was discharged improved. 

Case it. E. N., male, white. Admitted May 

Past History. The patient had pneumonia 
four times previous to the age of twenty. Since 
then he has been very well except that he has 
always been thin; caught cold easily and had a 
cough during the winter. 

Present Illness. Two days ago he was taken 
suddenly with a chill while at work; he came 
home and was prostrated. Seen by his local 
physician. He has a temperature of 102°F. and 
rapid respiration. Nothing could be found in the 
lungs. He is now coughing up bloody sputum 
and his temperature is 103°F. He was brought 
to the hospital with a diagnosis of pneumonia. 

Physical examination shows a well-developed, 
poorly nourished male; his tongue is badly 
coated; throat is negative; heart is normal. 
lungs show consolidation, bronchial breathing 
and coarse rales in the left axilla and back.The 
right lung is normal; abdomen is negative; re- 
Hexes normal. 

May 2. Patient is restless and is coughing up 
bloody sputum. Complains of pain in the pit of 


his stomach and vomits when he takes nourish- 
ment; takes fluids poorly. 

Mav 3. Patient is still running a high tem- 
perature; looks badly; pulse is good; sputum 


continues to be rustv in color: uncomfortable 


| d 
4 
| 
t i! a 
y % a 
‘ 4 ‘4 ’ 
i 
| Cac 
The patient was a plan 
a 
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at night; given morphia, digitalis, codeine p.r.n. suddenly expectorated a little blood; today 

Nauseated most of the time. more bloed; returned to the hospital for treat 
May 4. Patient seems a little better; tem- ment. 

perature is down but he its still nauseated and Physical examination shows a well-developed 


complains of pain in the pit of the stomach; and well-nourished male. Lungs are negative 
except for a few rales over a small area in the 
mid-clavicular line. Heart and abdomen nega 
tive; no glands in the neck. 

Roentgen examination shows peribronchial 
infiltration with beginning parenchymal in 
volvement (I ig. 4). 

Laboratory Examination. Sputum mucoid, 
streaked with blood, numerous yeast cells with 
budding forms and mycelia, many organisms; 
no tubercle bacilli. 

Case v. H. L. C., male, colored. Admitted to 
the Marine | lospital, Boston, Mass., Mar« h 24, 

Three weeks prior to entry patient’s right 
index finger became swollen and painful. About 
three davs later he went to the U. S. Marine 
Hospital at Savannah, Georgia, where it was 


lanced; it has never healed, and causes slight 
pain. No history of injury to this finger. He has 
been having trouble with his chest since March 
4, 1930. Noticed shortness of breath and pain 
in left side. Coughs very little: appetite fair: 


1 


sweats a great deal at night; thinks he has lost 


Kic. 3. Case mt. 


abdomen is negative; white blood count is low. 

Roentgen examination of chest shows in 
creased density at lower left base, which changes 
very little with change of position. There is 
considerable peribronchial infiltration of the 
large bronchi on the right side; several glands 
at the right hilus (hig. 3 

Laboratory Examination. Sputum is muco 
purulent, contains many leucocytes and many 
bacilli of varying morphology; many yeast 
cells with mycelia (blastomycetes); no tubercle 
bacilli. 

Diagnosis. Pneumonia; blastomycosis. 

Case iv. E. C., male, white. Admitted No 
vember 3926. 

Past History. He has always been well. In 
winter he is likely to have attacks of bronchitis. 

Present Illness. Six weeks ago the patient 
began to cough and raise considerable sputum; 
thought he had an ordinary bronchial cold. 
Three weeks ago he felt so badly that he visited 
his local physician who found rales all over the 
chest anteriorly. Temperature 1o1°F. He was 


4. Case Iv. 


sent to the hospital with diagnosis of acute some weight; has a dry cough, non-productive; 
bronchitis; he improved at once and in four no other complaints. 

days was discharged. Since then, although doing Physical examination shows a fairly well 
his work, he has not felt well, coughed periodi- developed, poorly nourished, colored male. 
cally and was lacking in strength. Yesterday he Height ¢ feet 4 inches, weight 127 pounds. Eyes, 
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ears, nose and throat normal; neck normal. The 
left chest is filled with fluid. No sound 

through. Right lung is 


Come 
involved and ral 


\reas 


suspicious. Uhe heart is 


cS are 
heard throughout. ot consolidation are 


normal in size, regular 


| ( ise V. 
in rate and rhvthm: no murmut \bdomen 
normal: genitals normal; inguinal os small, 
no hernia. Extremities: The right in finger 1s 
nfected on the terminal phalanx; skin negative; 
reflexe minishe 
((~ 
WH 
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Treatment. Amputation of portion of right 
index finger on March 


1930. Amputation 
performed just proximal to head of first pha- 
lanx. 


Laboratory Examination. 


Blood Wasser- 
mann positive. Urinalysis negative for sugar 
and albumin on March 25 and negative for al- 
bumin on April 3; very faint trace of albumin 
on April 10. Sputum was negative for tubercle 
bacilli on eight different examinations; negative 
for yeast infection March 28; 


veast cells (Sac- 


charomyces Buss abundance on 


April 4. 


present in 

Roentgen examination of chest on March 24 
shows parenchymal involvement on both sides; 
picture is one of active tuberculosis, though it 
has some of the characteristics of a yeast infec- 
tion | lig. 

Diagnosis. Tertiary syphilis; left pleural effu- 
sion; tuberculosis, terminal phalanx, right index 
finger. Under observation for pulmonary tuber- 
culosis and blastomycosis. 
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ROENTGENOGRAPHY IN BRAIN TUMORS’ 


ITS VALUE AND LIMIPATIONS WITHOUT VENTRICULOGRAPHY 
OR ENCEKPHALOGRAPHY 
By J. GERSHON-COHEN, M.D., MuSe. (MED 
PHILADELPHIA, PENNSYLVANIA 

is universally from the Neurological Service of Dh 

considered an important aid in the Charles H. Frazier at the University Ho 
diagnosis and localization of brain tumors. pital and were examined in the Roent 
\ long list of roentgen signs of brain tumors Department of the University of P 
has been assembled since 18y7 when Obici vania. 


and Bollici first tried in an experimental PITUITARY SERIES 
way to apply a roentgen sign in the diag PITUITARY TUMO 
nosis of brain tumors. The earlier reports Roentgen Diagnosis 
are isolated and scattered and the question Patholowic 1. 
of authentic priority is so mooted that it 1s 
best omitted from consideration. It is in 
teresting to note among the earliest Ameri Am 
can reports, however, 2 cases recorded by Se meats 
Pfahler, and shortly after, 8 cases by Pan- Struma 
coast. A historical sketch of the accumula Eendothelion 
tion of roentgen signs of brain tumor is not — [eratema 
attempted because of the length required — , 
for such a treatise. 

This study is based on a series of 221 | Adamantinom 


cases of brain tumors in which the patho- — Cholesteaton 
logical diagnosis was made by microscopi 


cal examination of the sections of the tu rot 
mors removed either at operation or 
autopsy. Those cases that were obviously Clinical D 
cystic glioma at operation were excluded 
from this series because a microscopical Pathologic local. 
examination was not made. Many cases of Report | 
cystic pituitary and suprasellar tumors Adenoma 
were not included for the same reason, al- Car 
though in many cases, calcification of the rt 
tumors was found to be present by the “oie at 
roentgen examination. An accurate evalua aie 
tion of the relation of roentgen signs to the — \Lixed Tuy 
pathological structure, therefore, was made — Cyst 
possible. Carotid ancurysn 
The 221 cases in this series were distrib 
uted in the brain as follows: g7 th 
cerebrum, in or around the pituitary Potal 
fossa, and sg in the cerebellum. All the 
patients in this series, dating from tg13 to \ 
1927, when this analysis was made, came 
* Thesis submitted to the Faculty of R vv of the G te S f Medicine of the t 
ont of thes Mast S \I.Sc.IM 
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here were 65 pathologically certified 


tumors of the pituitary body or suprasellar 
tumors originating from the pituitary body 
in this series. The original pathological 
diagnosis 1s used as made at the time of 
examination and 1s, of course, not the same 
as the present nomenclature. A high per 
centage Of correct preope rative 
was obtained by both the neurosurgeon and 
the rocntye nologist. In €ases. OF DET 
cent, a correct diagnosis and. lo atiol 
Was mad ron the clinical « i ition 
alone, without the aid of the ro g r 
ports; bu when the roentgen 1 t was 
incorporated with the other pt iti\ 
studies, an exact diagnosis and lox ition 
Was made In 64 cases, or g&.5 pet 
roentgenographi¢ mination therefor 
increased the percentage of corr ca 
preoperative diagnoses by an a ral 
>g per cent b les lending cont itor 
videnc : cent of th ing 
ses 
\ “ / 
An alteration in th pe of 
the sella turcica, due to increase OC 
curt sg, or per cent, of th 
this sel Ih was tound to b Ost 
chang ! 1} S 1) 
pitultary ilso oO f st 
valuab ror diag sis. [het i] Fac 
tors that are? sible for cha that 
AKC |] ( th hap tne s ca 
th portant vhich tn 
\ t Pat Betore th op 
ent of the sphenoid s ses, chang th 
shap ot the sellar floor are not ma but 
comparatively tew pituitary tumors are 
seen when the sphenoid bone ts still con 
pletely osseous. After the age of erty 
sellar floor alterations are mor vdily 
seen older th patient the the 
sphenoid sinus and the thinner th lar 
Hoor, the greater 1s the sphenoid sinus en 


ntrasellar growtl 


croachment DY al 
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b) Stage of Growth. Intrasellar growths 
apparently cause earlier pressure changes 
on the floor than on other parts of the sella. 
It seems to be uniformly recognized that 
the floor of the pituitary fossa apparently 
shows atrophy very early with subsequent 


Intras r growt nges. AL Ne 


rmal sella. 


B. Dee} t ; nus encroachment 

S posterior 

is i ul t ; of pituitary growth. C. 

ncroachment 

with n t I nd posterior 

t t f intras r growth. 1. 

t toss Dorsum 
Post 


encroachment on 


] 
| 


the sphenoid sinus: that 
the dorsum sell 


ae and posterior clinoids 
become thin and atrophied later and that 
erosion of the posterior clinoids 1s last to 
stages of 


take place. Thus in the early 


crowth, atrophy of the Hoor with sphenoid 


ncroachment are the prominent sel- 


sinus 


AX 
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lar changes causing the fossa to have a 
greater increase in its depth dimension 


than the anteroposterior distance. The 


dorsum sellae remains intact even though 
often greatly thinned and occasionally bent 
backward and displaced. Some pituitary 
lesions do not cause of the 


sella turcica until very late, possibly due 


1c. 


Kic. 2. Sellar changes of posterior fossa tumors. A, 
Normal sella. B. Eroded posterior clinoids with 
atrophy of dorsum, but with no changes in the 
sellar floor in early stages of posterior fossa 
growths accompanied by dilatation of the third 
ventricle. C. Completely eroded posterior clinoids 
partially eroded dorsum, with atrophy of sellar 
floor and slight sphenoid sinus encroachment in 
late stages of angle or posterior fossa growths. 
Pituitary fossa. 2. Sphenoid sinus. 3. Dorsum 

sellae. 4. Posterior clinoid processes. 


to lateral growth and extension. In such 


lesions, it is impossible to make a positive 
roentgen diagnosis early and herein one 


rEMI 


finds the answer for the lesions in which an 
incorrect diagnosis was made. This se 
quence of sellar changes is almost opposite 
to that seen in angle and _ subtentorial 
growths because of different mechanisms 
In these latter tumor locations, the poste 
rior clinoid processes first become atrophied, 
then erode with subsequent atrophy of the 
dorsum, the floor of the sella remainin 

intact until late, when by the pulsation of 
the markedly dilated third ventricle, pres 
sure on the pituitary body is transmitted 
to the floor which then begins to atrophy 
and crowd into the sphenoid sinuses. This 
produces what Schiiller calls a shallow dish 
shaped sella, the depth measurement re 

maining normal or even apparently dé 

creased, while the anteroposterior length 1s 
increased and later is impossible to deter 
mine because of the erosion and loss of the 
posterior clinoids and most of the dorsum 
(see Figs. 1 and 2). 

) The type of kind of tumor that has its 
origin in the pituitary gland is often one of 
the most influential factors in the altera 
tion of the shape of the sella. Adenomas, be 
cause they pulsate and enlarge gradually 
with an expansive force in all directions, 
may produce a more or less enlarged sphert 
cal-shaped sella, while a carcinoma may so 
extend in its growth as to cause very little 
change in the shape of the sellar outline. 
A carcinoma may erode any portion of the 
sellar walls and care must be taken not to 
confuse it with a carcinomatous extension 
and infiltration originating in the sphenoid 
sinus. A pituitary carcinoma may invade 
the sphenoid sinus and even project into 
the nasopharynx, or it may extend laterally 
or upwards through the diaphragma with 
almost imperceptible effect on the bony 
sella. Cystic or hypophyseal duct growths, 
usually being suprasellar, will sometimes 
affect only the dorsum and were it not for 
their rather characteristic calcific deposits 
their differentiation from other extrasellar 
types of tumors might prove difficult. 


(7) The development and morphology of 


the sphenoid bone also plays a determining 


role in the shape of the sella, which is the 


— 
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seat of a growing pituitary tumor. If there 
is a large underlying sphenoid sinus, an ade- 
noma may push through a thin floor into 
the sinus with as little resistance as might 
be offered by a thin ossified dorsum or a 
sclerotic diaphragma. If the sphenoid sinus 
is small and located anterior to the floor of 
the sella, very little encroachment may be 
expected. Sphenoid sinuses are often asym- 
metrical and one may have a thinner roof 
than the other making it easier for a pitul- 
tary tumor to extend into such a sinus than 
into its fellow with a thicker roof. 

e) Changes in the shape of the sella tur- 
cica usually accompany any change in the 
size resulting from pituitary growths. The 
size of the sella was quantitatively meas 
ured in this series which was made possible 
by our technique. It was found that with a 
film-target distance of 36 inches, approx 
mately accurate measurements of the sella 
could be made from the film, approaching 
to within 10 per cent of the actual anatom1 
cal size of the sella in each individual. Ver- 
tical and horizontal measurements could 
be made only in the sagittal plane, the an- 
teroposterior dimensions being measured 
on a line from the tuberculum to the most 
distant point on the inner surface of the 
dorsum, and the depth on a line drawn 
from the first to the lowermost point on the 
floor. The normal anteroposterior measure 
ments are taken to be between 7 and 12 
mm. and the depth between 7 and 11 mm. 
An increase in one or both dimensions con 
stitutes an enlargement and was so desig 
nated. 

The adenomas produced the greatest en 
largements usually in both dimensions, the 
variations ranging from S0 to 100 per cent 
above normal. Cystic tumors which are 
usually suprasellar, produced enlargement 
to a lesser degree and usually in the antero 
posterior dimensions. The malignant tu- 
mors showed irregular and variable changes 
dificult to measure. 

2. trophy or Erosion of the Dorsum Sel 
lae and Posterior Clinotds. 


found very frequently in this series, occur 


This sign was 


ring in $3 cases, or 80.5 per cent. It 1s not 
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so frequent a finding as enlargement of the 
sella because it occurs later, indicating a 
further stage in the process of growth. 
Great variations in the degree of atrophy 
of the dorsum may take place in the pres- 
ence of intrasellar tumors. The posterior 
clinoid processes may atrophy, the dorsum 
remaining intact, and with this type of ero- 
sion great difficulty arises in differentiating 
intra- from extrasellar tumors. The pos- 
terior clinoid processes rarely may remain 
intact while the dorsum may be atrophied. 
The adenomas usually produce more char- 
acteristic atrophic changes in the dorsum 
caused by the rather evenly distributed, 
slowly increasing, internal expansion and 
pulsation that accompanies the growth of 
these tumors. This force, after a long period 
of time, may even effect a displacement 
backwards or a bending of the dorsum. The 
most marked changes of this type were seen 
in the adolescent period and this may be 
due to the fact that the dorsum 1s a cartilag- 
inous plate at birth, the cartilage not en- 
tirely disappearing till the age of twenty- 
five, by which time bony ankylosis of the 
basicranial axis is complete. Atrophy of one 
side of the dorsum Is rarely seen and 1s usu- 
ally accompanied by erosion and depression 
of one side of the floor. An acromegalic 
patient will rarely be seen in which no 
sellar changes can be noted and this may 
be due to growth laterally between the 
anterior and posterior sellar walls or infre- 
quently, as recorded by 


accessory pituitary body. 


Schiller, to an 
Several of these 
patients were excluded from this series be- 
cause they were not operated upon. 

3. Atrophy of the Anterior Clinoid Proc- 
esses. This 1s a relatively infrequent occur- 
rence in pituitary tumors. Seldom 1s the 
advanced thinning and erosion seen in the 
posterior clinoids discerned in the anterior 
clinoids. Appreciable atrophic changes in 
the anterior clinoids were seen in only 5 
cases, or 7.7 per cent, in this series and in 4 
of these the changes were caused by malig- 
nant tumors. Schiller states that the an- 
terior clinoid are apparently 
thicker and more prominent in intrasellar 


pre CeSses 
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tumors than in extrasellar tumors and 


makes use of this observation as a point of 


differentiation. Our findings are at least 
corroborative in showing that intrasellar 
tumors effect little change in the anterior 
clinoids, but that malignant tumors more 
frequently cause such changes. This is due 
to the decreased resistance an intrasellar 
benign growth encounters in enlarging up 
wards and backwards. 

4. Unilateral Erosions of the Floor of the 
Sella. Tumors that cause erosion of one side 
of the sella will produce duplication of the 
linear shadows of the sellar floor in the 
lateral view. In only 4 cases, or 6.2 per cent, 
of this series was this sign demonstrable. 
This is a valuable sign when it does occur, 
but great care must be exercised tn its inter- 
pretation. An unevenly developed floor, due 
to an irregularly formed sphenoid sinus, or 
large multilocular posterior ethmoids, or 


a tilted position of the head at the time of 


examination, can produce lines around 
the sellar floor simulating this distortion. 
Stereoscopic visualization must also be 
accurate or will often otherwise be further 
misleading. If a good stereoscopic examina- 
tion cannot be made, one may resort to the 
posteroanterior view and thus study the 
contour of each half of the sellar floor. 

§. Calcification in Tumor or Walls of Cyst. 
This finding was encountered only 6 
cases, or 9.6 per cent, in this series, and it 1s 
practically impossible to state with cer 
tainty that these were not really suprasellar 
tumors since they were found in young pa 
tients and many of the operative reports 
were not complete. Many calcified tumors 
that were shown roentgenographically were 
not included in this group because there 
was no certified pathological study of a sec- 
tion. A great number of pituitary cysts, so 
diagnosed at operation, with calcification 
of the walls in which only ti upping was done 
were also excluded from this series because 
no microscopical study was made. Calcifica- 
tion in a brain tumor may assume any ar 
rangement, but in the walls of a cyst, it is 
usually characterized by a rather spherical 


deposit which is seen as circular, lamellated, 
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dense shadows in the roentgenogram. Mle 
Kenzie and Sosman, in a 
cases 


review of 253 
of tumors in and around the sella, 
found the presence of pituitary adenoma in 
71 per cent of their series and that of cranio 


pharyngeal tumors in 18.2 per cent. Calci 
fication in the pituitary adenomas was 
rarely seen, but in the craniopharyngeal 


pouch tumors 71 per cent showed irregular 
calcareous deposits in the solid portion. In 
these tumors it may take place either in the 
solid portion or in the wall of the cy st por 
tion, but usually the former. The deposits 
may vary in size from that of a aide ad to 
10 cm. in thickness. Calcification 1s usually 
distributed in a spongy, irregular network 
and seldom gives any idea as to the outline 
or limits of the tumor, like calcification tn 
the walls of a dermoid cyst or of an 
rysm. 
tion 


aneu 
This 1s due to the fact that calcifica 
1s nodular in character and 
chiefly in the solid portion of the tumor. 
The calcific shadows are seen mostly in the 
midline, either directly over the sella or 
over the anterior clinoid processes. 
of Pituitary 


signs of increased 


occurs 


Tumor 


intracranial 


6. Secondary 
Secondary 


Signs 


pressure were not prominently associated 
with pituitary tumors because they rarel\ 
grow large enough beyond the confines of 
the sella to produce block in the ventricular 
system. 
1) Convolutional atrophy was re 

in 1} Cases, or 2 per cent. It was more fre 

quently seen in the young, most of th 
patients being under twenty-five vears of 
only two were above the age of 


age; thirts 
five years. The most common tumor asso 
ciated with supposed convolutional atro 
phy was the adenoma recorded almost 


sO per cent of the cases in this series. A 
conservative attitude is better taken in th« 
interpretation of convolutional atrophy 
since there is no sharp line distinguishing 
prominent normal inner table gyral impres 
sions and real convolutional atrophy, th 
result of increased intracranial pressure. 
Other factors, as early synostosis of one or 
more sutures, 


often 


or early childhood diseases, 
undue 


cause 


prominence of 


| 
| 

| 

| 


Vor. XXVI, No Roentgenography 
table brain impressions that could easily 
be mistaken as early evidence of atrophy 
due to brain tumor and an associated in 
crease in intracranial pressure. 


Diastasis of the sutures was 
in 7 cases, or 10.8 per cent. In all except one 
case this sign appeared in patients below 
the age of twenty vears. Increased intra 
cranial pressure that often accompanies 
brain tumors, is compensated for in this 
Way 


and sometimes accounts for the fact 
that marked hydrocephalus can be present 
in the voung without grave symptoms; and 
since pituitary tumors, unlike subtentorial 
tumors, rarely cause block 1n the ventricu 
lar system, this phenomena was so infre 
quently recorded that it proved of little 


diagnostic value. Many cases showed some 
widening of only the lambdoidal suture, or 
more rarely, of the coronal suture, but as 
this 1s often found normally and 1s subject 
to a great variation of interpretations, 
these cases were not regarded as positive 
ror this sign and were excluded rom this 
showed 
more diastasis both in extent and frequenc\ 


series. The coronal suture usually 


than the lamboidal suture in this series of 


CaSeS. 
Dilated Venous Channels. In 11 
cases, or 16.g per cent, this finding was 


recorded. Those cases that showed extra 
ordinary of channels 
were the only Ones that were considered as 


the tin 


prominence venous 


ie of diagnosis and where 
to the 


prominence of the channels, this sign was 


POSITIVE at 


there was an\ question as degree of 


re card d as negative. Since dilate qd venous 
channels are normal or observed in a host 
of other intracranial lesions, the value of its 
presence ina SuSpec ted case ot intracranial 
tumor 18 creatl decreased, especially in 
intrasellar growths which are 
last of to 


blocks in the cerebrospinal fluid pathways. 


among the 


the brain tumors bring about 


The present tendency 1s CO disregard the 
presence of dilated venous channe ls In the 
diagnosis of brain tumors unless there 1s a 
marked unilateral dilatation that can 


an ap 
parently be 


linked up in the symptom 


complex. 
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The roentgen signs of pituitary tumor 
were found, therefore, with the following 
frequency: 


Per cent 
\lteration in shape ar 


size of sella turcica. .go.8 
\trophy of the dorsum sellae and posterior clinoid 


\trophy the anterior clinoid Joa 
Erosion of one side of sella 6.2 


The various signs of increased intracra- 
nial pressure associated with pituitary tu- 
mors are so seldom seen that their rdle in 
the diagnosis is quite a minor one. 


EXTRASELLAR TUMORS 


The extrasellar tumors were divided into 
cerebral and cerebellar because of the rath- 
er marked difference 1n roentgen signs pro- 
duced by each class. 


\. Cerebral Tumors. 


This group includes 97 cases that were 
confirmed by pathological study of sections 
removed at operation or at autopsy. Of 
this number, $5, or 66.7 per cent, were diag- 
nosed from the roentgen examination. Fur- 
thermore, 26 tumors, or 26.8 per cent, were 
localized the examination 
alone. By clinical means, without the roent- 


by roentgen 
gen examination, 46 cases, or 47.4 per cent 
of this series, were diagnosed of which num- 
ber only 32 cases, or 33 per cent, were ac- 
curately localized. Although there were 32 
accurate clinical and only 26 roentgen lo- 
calizations, the total number was increased 
tO 49 Cases, with the addition of the roent- 
gen localizations, an increase of 53 per cent 
over the clinical localizations alone! After 
the addition of the roentgen findings to the 
preoperative examinations, accurate diag- 
nosis of brain tumor was made 1n 77 cases, 


or 79.4 per cent, an increase of 32.0 per 


cent over diagnosis by clinical methods 
alone without the aid of the roentgen 
examination. Besides this increase, the 


roentgen examination gave confirmatory 
evidence for the diagnosis of cerebral tu- 
mors 1n 24 cases or 24.7 per cent, which is 
also of inestimable value. 


| 

| 
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CEREBRAL TUMORS 


Comparison of clinical and roentgen diagnosis 


Pathological Reports 


Positive roentgen findings 


Negative clinical diagnosis 
Not diagnosed clinically 


Roentgen localization only 


Glioma 


- 
4 


Endothelioma 4 4 
Sarcoma... 
Usteoma....... 2 
Fibroma 
Cholesteatoma 
Chondrosarcoma 

Papillary adenoma I 
\damantinoma 

Mixed tumor. . 

Thrombotic cyst 
Metastatic carcinoma 

\ngioma 


Total 14 17 


Roentgen Signs 

1. Tumor Calcification. 

Calcification in a tumor of the cerebrum 
is probably the most valuable diagnostic 
and localizing sign. In its various forms 
this finding was encountered in 11 tumors, 
or 11.3 per cent of this group, namely, 4 
gliomas, 3 osteomas, 1 endothelioma, | fi- 
broma, 1 thrombotic cyst and 1 chondro- 
sarcoma, as recorded by the pathologist 
at the time. Except for the osteomas, it was 
impossible to predict the pathological na 
ture of the tumor by the character of the 
calcification that was revealed. Calcium 
salt deposits in the wall of the thrombotic 
cyst which occurred in thin, lamellated, 
spherical sheets did appear to be present in 
the enveloping tissues of a tumor that was 
probably cystic but the irregular distribu- 
tion of the calcific deposits in the gliomas 
and chondrosarcoma gave neither an exact 


Positive clinical localization 
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idea of the actual size of the tumor or its 
pathological classification. Gliomas rarely 
show calcification and never in any charac 
teristic roentgen distribution. 

2. Local Bone . /trophy. 

local bone atrophy due to transmitted 
tumor pressure is probably as important as 
calcification in the diagnosis and localiza 
tion of brain tumors. In this series of cases, 
this phenomenon occurred with slightly 
greater frequency than did tumor calcifica 
tion, being observed in 12 cases, or 12.4 
per cent of the series. Of the 12 tumors in 
which this sign was recorded, 9 were endo 
theliomas, the other 3 
comas and one fibroma. 

The diagnosis of bone atrophy due to 


comprising 2 sar 


tumor pressure is not always easy and one 
must be familiar with the normal variations 
of density of the different bones of the 
skull before venturing a diagnosis. The 


Vor. XXVI, No 


areas of decreased density in the frontal 
and occipital regions due to interposed air 
between the surface of the film and the 
curving plates of the head at these poles 
are often the cause of many faulty inter- 
pretations. The area of decreased density 
always seen to a greater or less degree in the 
temporal fossa and which is due to extreme 
thinness of may be interpreted 
wrongly as due to bone atrophy. The diag 
nosis 1s sometimes further made difficult 
when differentiation must be 


bone 


made from 
the normal Pacchionian depressions, meta 
static carcinoma, osteomyelitis, myeloma, 
etc. Excellent descriptions of the bone 
changes caused Ly dural endotheliomas or 
meningiomas are found in the reports of 
Phemister, Cushing, Sosman, Kolodny and 


others. Nothing absolutely 


characteristic 
is ever found in an area of atrophy over 
the site of tumor. The affected region may 
be so definitely limited in outline that the 
appearance resembles a punched out defect 
or at other times, the area of decreased den 
sity shades off into the surrounding normal 
bone so imperceptibly that it is difficult to 
ascertain its exact limitations. Not infre 
quently, there 1s a blotchy appearance in 
the area due to uneven decalcification. The 
size and shape of these areas are very varia 
ble and may be located anywhere in the 
bones of the vault or 


the base. The size 


of the area 1s not an indication of the size 


of the underlving tumor. 


3. Local Bone Hyperosto 


This is another very good localizing sign 
of brain tumor and was observed in 6 cases 
ot the series, OF 0.2 per Cent, comprising S 
endotheliomas and one fibroma. This proc 
ess is therefore most commonly associated 
with the so-called 
fbroblastoma meningiomas, so described 
by Cushing and recently by Kolodny. There 
is much variation in shape, size and charac 


the endotheliomas, or 


ter of this formation and a good technical 
examination 1s necessary to demonstrate it 
properly. Variations range from what ap 
pears to be a moderate localized thickening 
of both tables of the bones of the skull to a 
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large fusiform swelling involving an exten- 
sive area. Around the periphery of the 
growth, and thus unilaterally, enlarged 
prominent diploic vessels are often visible. 
Kolodny explains quite rationally the hy- 
perostosis as due to dilatation of the over- 
lying cranial blood vessels, the dilated di- 
ploic veins being due to attempted compen- 
sation in the collateral diploic circulation; 
the bone destruction which always accom- 
panies the hyperostosis, as due to tumor 
cell invasion. He claims that the tumor is 
primarily destructive and that the invasion 
of the tumor cells subsequently into the 
area of hyperostosis is the cause of the 
mottled appearance of the bone and the 
perpendicular arrangements of the remain- 
ing intact bone spicules. This perpendicular 
spiculization is never seen in the meningio- 
mas of the basal cranial bones; only marked 
hypertrophic smooth osteosclerosis is seen, 
giving the affected area a thickened, ebur- 
nated, marble-like appearance. 


4. Indirect Diagnostic Signs of Brain 
Tumors. 

These signs are the result of increased in- 
tracranial pressure, often associated with 
brain tumors. They play a more prominent 
rdle in the diagnosis of cerebral tumors 
than they do in pituitary tumors, since 
they often cause interference and block in 
the circulation of the ventricular system. 

a) Atrophy of the Dorsum Sellae. Atro- 
phy of the dorsum sellae occurred in 29 
cases, or 29.9 per cent of this series. It is 
frequently quite marked, but not so often as 
in cerebellar tumors and is due to pulsation 
of a dilated third ventricle or basilar sinus. 

b) Dish-shaped Sella. There was a dis- 
tinct dish shape of the sella in 8 cases, or 
8.2 per cent, a rather lower percentage 
than was found by Bailey. 

(c) Convolutional Atrophy. Convolu- 
tional atrophy was seen in I1 cases of this 
series, or I1.3 per cent. It usually is asso- 
ciated with other signs of increased intra- 
cranial pressure and is always more marked 
in the very young, possibly accounting for 
the fact of its relatively infrequent occur- 


x 
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rences in this series. The few convolutional 
markings that are seen normally in the 
frontal and occipital regions were not con- 
sidered as a positive sign. Only where there 
was definitely marked atrophy due to pres 
sure of the convolutions, the result of in- 
creased intracranial pressure, was this sign 
taken to be present. 

(7) Diastasis of the Sutures. This was 
seen in only 4 cases, or 4.1 per cent, and 
except for one patient nineteen years of age, 
occurred only in the very young. 

(e) Prominence of the diploic channels is 
of some significance when greater on one 
side than on the other, or if their promi 
nence is limited to a local area. This sign 
occurred 16 times, or in 16.5 per cent. 
Endotheliomas are the commonest cause 


and may often be suspected if dilatation of 


these veins is seen limited to one area or 
side. This finding may, of course, also be 
associated with vascular lesions. 

(f) Wide Arterial Grooves. This sign Oc- 
curred infrequently, being discerned in 


only § cases, or 5.3 per cent. Other signs of 


increased intracranial pressure were always 
present and in only one case was this sign 
present on one side, increasing the import- 
ance of this finding in that particular case. 

The diagnostic signs of intracranial tu 
mors were revealed with the following fre 
quency in this series of cases: 


Tumor calcification IT. 
Local bone atrophy 12 
Local bone hyperostosis . 
Diagnostic signs due to increased intracranial 
pressure: 
Atrophy dorsum sellae 
Dish-shaped sella 8.2 
Convolutional atrophy 11.3 
Diastasis of sutures 4.1 
Prominence of diploic channels 16.5 
Wide arterial grooves.... 


The gliomas produced the fewest diag 
nostic or localizing changes in the bones 
of the skull as revealed by the roentgen 
examination. There were $6 cases examined 
of which 33, or $9.0 per cent, showed no 
roentgen evidence of their presence. The 
4 cases of glioma that revealed irregular 


deposits of calcium salts were the only ones 
that were accurately localized by the roent 

gen examination, while the remaining glio 

mas that gave diagnostic signs did so as a 
result of increased intracranial pressurs 
that was concomitant, thus indirectly dis 
closing changes in the skull due to their 
presence. These signs were well marked 
only in the younger patients and even then 
a differential diagnosis from internal hydro 
cephalus due to other causes could not al 

ways be made. Our analysis shows that th 

roentgenological examination was the least 
valuable to the neurosurgeon in this class 
of tumors and unfortunately, it is in that 
group he usually hopes for the most aid. 
This is brought out by the fact that only 41 
gliomas of the 56 were diagnosed betor 
operation and of these only 1g were accu 
rately localized; roentgen examination con 
firming three clinical localizations and add 
ing one which could not be clinically lo 
calized, calcification in this tumor being re 
vealed by the roentgen examination. 


B. Cereéellar Tumors. 


CEREBELLAR TUMORS LOCALIZED Cl 
Pathological Reports Localized Unlocah | 
Glioma. . 
1G 
Teratoma 
Sarcoma f 
Fibroma 


Chondrosarcoma 
Metastatic carcinoma 


Tuberculoma 


ROENTGEN DIAGNOSIS OF CEREBELLAR 


Pathological Ri ports Diagnosed 


Glioma 
E:ndothelioma 
Teratoma 

Sarcoma 

Fibroma 
Chondrosarcoma 
Metastatic carcinoma 
Tuberculoma 


| 
| 

| 
Per cent 
| 


Vo XAVI, No 


Ihe re were $9 Cases studied in this SCrics. 
No attempt was made in this analysis to 
separate, In what seemed a rational divi- 
sion, this group of tumors into cerebellar, 
angle and acoustic tumors because so few 
were actually localized by roentgen exami 
nation alone, before ventriculography. 
Since this analysis was made, acoustic tu 
mors and some angle been 
diagnosed and accurately localized by 1m 
proved technique. 


tumors have 


There were 48 accurate clinical diagnoses 
made, or o1.4 per cent correctly diagnosed 
by the clinician without aid of the roentgen 
examination. This is considerably better 
than the roentgen examination alone which 
resulted in positive findings in only 3 
cases, or § per cent, and in which 2 
localizations are included, both endothelio 


mata. The same diagnostic and localizing 
roentgen signs pertain to cerebellar tumors 
as to cerebral tumors except that the 
with block occur 


more frequently. Only 2 cases revealed evi 


signs 
associated ventricular 
dence of local bone atrophy. The additional 


changes in the routine technique mentioned 


above has resulted 1n making this sign of 
major Importance. 

Positive clinical diagnoses were made 1n 


48 cases, or 81.4 per cent of this series, while 
the roentgen examination resulted in 


tive diagnoses of tumor in 


pos! 
,O cases, OF $0.96 


per cent, with 2, or 3.4 per cent, accurate 


localizations. With the use of the present 
technique, however, roentgen localizations 


are far more frequent and will result in a 


greatly increased ratio. 


kxcept the 2 cases above mentioned, all 


the cases of cerebellar tumor had their 


roentgen diagnosis based on the hndings of 
bone changes due to increased intracranial] 


pressure. 


1. Convolutional Atrophy. This sign was 
obse rved in Cases, OF 40.4 pe r cent 
the entire group. The occurrence of this 
sign in cerebellar tumors was therefore 
three times that of cerebral tumors. There 
are obvious anatomical reasons for this. 


\ tumor growing in the posterior fossa un 
der the tentorium 1s much more restricted, 
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frequently growing in or near the midline 
and more readily causing ventricular block. 
\ cerebellar growth may be very small, 
therefore, and obstruct the fourth ventricle 
or the aqueduct of Sylvius. Great dilata- 
tion of the lateral and third ventricles and 
subsequent atrophy of the dorsum sellae 
with convolutional atrophy of the bones of 
the vault follows, and is strikingly revealed 
by ventriculography. This is natural since 
obstruction of the aqueduct of Sylvius may 
occur rather rapidly by pressure occlusion 
from a subtentorial tumor on the outside 
of the brain stem producing great dilatation 
of the lateral and third ventricle with its 
subsequent bone changes. Given a case to 
examine, therefore, that gives clinical evi- 
dence of a brain tumor and which reveals 
only convolutional atrophy on roentgen 
examination, the chances are three to one 
that the tumor is located in the posterior 
fossa. 

2. Atrophy of the Dorsum Sellae. This sign 
occurred in 13 cases, or 22 per cent, some- 
what less frequently than in cerebral tu- 
mors. Dilatation of the third ventricle or 
transmitted pulsation against a dilated 
basilar sinus was proably the cause of this 
atrophy in every case. The remaining signs 
of increased intracranial pressure occurred 
so infrequently that little more may be 
mentioned than to note this fact. 

3. Dilatation of the Internal Acoustic 
Porus. Tumors of the cerebellum may well 
be divided by the clinician into three 
namely, those of the cerebellum 
proper, those of the cerebellopontile angle 


groups, 


and those of the acoustic nerve, since each 
group produces rather characteristic syn- 
dromes. This division had not been of im- 
portance in the ordinary roentgen examina- 
tion, up to the time of this analysis. At one 
time, enlargement and widening of the in- 
ternal acoustic porus as determined by 
lateral views was taken to be a very promis- 
ing and pathognomonic roentgen sign of 
acoustic tumor. Special techniques were 
developed to demonstrate this sign. It 
never has been proved to be of unfailing ac- 
curacy, as previously carried out, having 
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been found often on the side opposite that 
affected. Furthermore, since the clinician 
can designate precisely the affected side in 
practically all instances without roentgen 
aid, the necessity of the roentgen examina- 
tion became more doubtful. The examina- 
tion of the posterior fossa in the routine 
studies to demonstrate changes in bones 
due to cerebellar tumors has proved of 
great value, but is not included in this dis- 
cussion. Otherwise there was no great dif- 
ference in the findings between cerebral 
tumors and cerebellar tumors except that 
convolutional atrophy occurred almost 
three times as frequently in cerebellar 
tumors as in cerebral tumors. 

The frequency with which these various 
signs were present are noted as follows: 


Per cent 
Convolutional atrophy............ 
Atrophy of the dorsum sellae. . 22. 
Dish-shaped sella 
Diastasis of the sutures........... 10.5 
Widened diploic channels.......... 5 
Dilated arterial channels....... 
Prominent emissary veins. ..... 


TECHNIQUE 


All the technical examinations were made 


under the direction of Dr. Henry Kk. Pan 
coast. One of the staff physicians usually 
carries out the technical examination him 
self, a nurse technician assisting in the 
preparation of the patient. Modifications 
or variations from the usual routine tech 
nique are made when necessary. Great care 
is taken never to over-expose any part and 
therefore each patient is carefully ques 
tioned about all previous roentgen expo 
sures. This is noted and added to our own 
records of exposures and then filed. The 
usual precaution of removing hair pins, ear 
rings, dental plates, glass eves, etc., is al 
ways taken before proceeding with any 
skull examination. 

A stereoscopic examination of each side 
of the head, a single anteroposterior and a 
posteroanterior view (using the Potter 
Bucky diaphragm for all these) and a lat 
eral 36 inch teleroentgenogram of the pi 
tuitary fossa constitute the usual routine 
examination in suspected cases of brain 


SIGNS IN THE DIAGNOSIS OF CEREBELLAR TUMORS 


Local Promi Con 
Pathological | Calcifi- Local Bone Wide nent Wide \trophy volu Dish Neg 
Reports cation Bone Hyper- Sutures Diploic Arterial Dorsum tional shape t 
\trophy trophy Channels Grooves! Sellae Atrophy sella 
Glioma 4 2 9 2 13 f I 
Endothelioma 9 2 ‘2 2 f 
Sarcoma 2 | 2 
Osteoma 3 
Fibroma i 
Cholestea 
toma I 
Papillary 
adenoma 
Mixed tumor 
Thrombotic 
cyst I | I I 
Metastatic 
carcinoma 
Angioma 
Chondro- 
sarcoma I 
Adamantin- 
oma 
Total 11 12 6 4 16 5 29 11 { 


= 
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tumor. kor the teleroentgenogram, a film 
target distance of 36 inches, using a 
screened film and small diaphragm with a6- 
inch cylinder without the Potter-Bucky 
diaphragm, is used in obtaining a film of 
the pituitary fossa. The patient is placed in 
a supine position and the roentgen rays di- 
rected horizontally from the side. 

lor the past few years, the view rou- 
tinely taken of the posterior and middle 
fossae was made with the object of study 
ing especially the superior ridge of the 
petrous portions of the temporal bones, in- 
ternal auditory canal and porus acousticus. 
This is done with the patient in the supine 
position with his head on the Potter-Bucky 
diaphragm inclined about 2 


t. the head 
flexed and the central ray 


directed verti- 
cally, similar to the technique of Stewart 
and as described by Towne. The results ob- 
tained with this additional technical pro- 
cedure are not included above. 

lor special investigation of the anterior 
fossa, a coronomental exposure is made, 
the patient sitting on a chair and his chin 
on the film resting on top of a studio cam 
era table, the height of W hich 1S adjustable. 
When the optic canals are to be studied, 
Pancoast has found that if the patient is 
placed in the prone position, the center of 
the orbit over the center of the film with the 
tip of the nose, the point of the chin and the 
malar eminence of the same side being 
the tripod on which the head rests, and the 
central ray passed perpendicular to the 
center of the film, an excellent projection 
of the outline of the optic foramina is ob 
tained. 

SUMMARY 


1. A study and analysis has been made of 
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the various roentgen signs associated with 
brain tumors in 221 cases which were di- 
vided as follows: 97 in the cerebrum, 65 in 
the pituitary fossa and $9 in the posterior 
fossa, all histologically studied. 


2. The frequency with which the various 
signs occurred in each of the groups is tabu- 
lated at the end of each section. 


3. Posterior fossa tumors were found to 
rarely produce localizing roentgen signs 
before the use of the present technique), as 
in the intrasellar and supratentorial groups, 
but on the other hand they produce changes 
in the bones of the vault from cerebro- 
spinal fluid block three times as frequently 
as tumors in the remainder of the brain. 


4. Attention is drawn to the possibility 
of making a differential diagnosis between 
intrasellar, suprasellar and cerebellar tu- 
mors roentgenographically from the se- 
quence of the changes that take place in the 
bony pituitary fossa enclosure. 


5. In $9 per cent of the 56 gliomas, com- 
posing the largest class of cerebral tumors, 
no localizing or diagnostic roentgen evi- 
dence of their presence was discovered, 
showing the insufficiency of the roentgen 
examination in this class of tumors before 
the more generalized use of encephalog- 
raphy and ventriculography. 


6. Only 51 per cent of the posterior fossa 
tumors produced changes in the bones of 
the vault that made possible a good roent- 
gen diagnosis and only 2 out of the $9 cases 
were accurately localized, showing how 
useful the present technique and ventriculog- 
raphy can be as an additional aid in locali- 
zation. 
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OLLIER’S DISEASE, UNILATERAL 
CHON DRODYSPLASIA* 


REPORT OF A CASE WITH A REVIEW OF THE LITERATURE 


By RALPH S. BROMER, M.D. 
Roentgenologist to the Episcopal, the Children’s 
and the Orthopedic Hospitals 


and 


RUTHERFORD L. JOHN, M.D. 
Associate Surgeon Wn charge of the Orthop 
Section, Episcopal Hospital, 


PHILADELPHIA, PENNSYLVANIA 


LLIER in 1899 reported a case of 
cartilaginous dystrophy in which the 
extremities of one side were mainly affected, 
resulting in a retardation of growth. Ac- 
cording to Kummer, Ollier designated this 
affection of the bones which appears during 
their developmental period as dyschondro- 
plasia. The latter thought it had never been 
described previously and the introduction 
of the roentgen ray permitted him to study 
it in great detail and to learn the more 
exact nature of the condition. He described 
it as characterized by an irregularity and 
retardation of ossification of the cartilage 
in the diaphyso-epiphyseal region, affecting 
principally the diaphyseal ends of the long 
bones. The cartilaginous tissue, destined 
for growth in length of the bones, does not 
undergo the normal process of ossification; 
it preserves its structure and persists in 
the form of nodules or masses of cartilage, 
which, regularly placed, take a long time 
to transform themselves into bony tissue. 
These abnormally persistent masses of car- 
tilage have either a subperiosteal or intra- 
medullary situation, in other words, either 
superficial or deep. Healing is apparently 
spontaneous by replacement of cartilage 
with bone. Ollier also observed these car- 
tilaginous deposits in the short bones of 
the hands and feet, more usually in the 
hands, where they occupied most generally 
only a part of the phalanx, but in some 
cases they involved the entire thickness of 
the bone. One might say that small chon- 
dromas were disseminated throughout the 
bony tissue of the phalanx. 
In his description, Ollier emphasized the 


unilateral distribution of the lesions but as 
Kummer states he did not insist upon this 
feature as absolutely essential. Ollier’s and 
Molin’s cases showed small areas of in 
volvement in the phalanges of the foot of 
the side opposite to that of the major in 
volvement. Kummer designates chondro 
matosis as an affection with systemic in 
volvement of the skeleton, characterized 
by the presence of multiple chondromas 
localized without any rule in any of its 
segments. The dyschondroplasia of Ollier 
is different in that it 1s 
what might be called a 
acter of distribution, for 
not wholly, unilateral. 


characterized by 
hemiplegic char 
the most part, if 


CASE HISTORY 

On June 16, 1924, a girl, two and one-halt 
vears of age, was examined for the first time in 
the Orthopedic Out-Patient Department of the 
Episcopal Hospital. Her chief complaint wa 
bowing and shortening of the left lower ex 
tremity. Delivery had been instrumental. Th 
shortening was first apparent when she began to 
walk. The family history showed no evidence of 
the same or allied disorder, except that a sistet 
the only other child in the family, had a short 
index finger left hand. (Roentgen examination 
of this sister showed an apparent congenital 
shortening of the finger and a diagnosis of con 
genital microdactylia was made. No other bones 
were affected as shown by the roentgen ex 
amination.) The left lower extremity was § cm. 
shorter than the right, the femur showing 2 cm. 
shortening, the tibia, 3} cm. No other bone 
affected as shown by the clinical examination 
and no other abnormalities were found in the 


a° 


chest, abdomen, etc. The difference in length 


were 


of the two extremities gradually increased until 


*From the Roentgen Laboratory and the Orthopedic Section, I piscopal Hospital, Philadelphia Read by Vhirty- 
first Annual Meeting, American Roentgen Ray Society, West Baden, Ind., Sept. 23-26, 1930. 


428 


| 

| 


VoL. XXVI, No. 3 
in November, 1928, when she was last seen, it 
had reached a total of 15 cm. The treatment 
consisted of wearing a high shoe and brace on 


the atfected side. In December, 1926, he died 
of a lobar pneumonia. 
The roentgen examination showed the left 


ilium to be smaller than the right. In the pubis 
in the region of the acetabulum, there were 
the 
upper and lower extremities of the diaphyses of 


small, numerous areas of rarefaction. In 


the left femur and tibia were large, rather ir 
regularly shaped areas of rarefaction through 
which ran dense lines which for the most part 
ran somewhat obliquely to the long axis of the 
shaft. Between these lines were comparatively 
clear spaces which were interspersed with small, 
dense, nodular-like shadows often having a con 
glomerate appearance. The large rarefied areas 
extended from points 3 or 4 inches from the 


ends of the bones tO the diaphyso epiphyseal 


junctions. The epiphyseal centers were slightly 
smaller than normal but 
were otherwise unattected. 

When she first visited the Out-Patient 


partment, a d 


detormed and were 


De 
s of multiple enchondro 
but the significance of the 
unilateral distribution and the fact that this 


s disease was not recognized. 


1aegnosi 


mata was made, 

was a case of Ollier’ 
When the significance of the unilateral distribu 
make a 
How 


tion was finally realized, we wished to 
complete roentgen study of all the bor 
ever we learned upon calling the mother that 
the child had died of lobar pneumonia. The 
clinical examinations made at frequent inter- 
vals during the time she was under observation 
showed no involve 


ment other than in the left side of the pelvis and 


outward evidence of any 


the left lower extremity. There were no swell 


ings of the fingers or 


toes, no shortening of 
either upper or of the right lower extremity, no 
tumor-like growths which might be due to exos 


toses, and her face showed no asymmetry. 

[his case report is thus unfortunately incom 
plete inasmuch as there is no absolute evidence 
lateral dis 


tribution. Even though incomplete in 


by roentgen examination of the un 
this re 
put this 
case on record bec ause of the rarity of the con 


spect, we consider 1t worth while to 
dition and the fact that no previous cases have 


been reported in American roentgenological 


literature. 


Molin, a pupil of Ollier, made the disease 


the subject of a thesis in 1g describing 
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two of Ollier’s cases and one of Noveél 


Josserand and Destot’s. Cleveland, quoting 


Molin, states that the latter believed the 
identity of dyschondroplasia and exostosis 
needed further study. This observation, 
Cleveland continues, was timely, for as a 
matter of fact, the confusion of terms and 


7 


Fic. 1. Marked shortening and deformity of the left 


lower extremity with no apparent involvement 
of the other extr 


mities and no facial asym- 
metry. 
conditions still exists. While the condition 
which has been described as hereditary de- 
forming chondrodysplasia or multiple car- 
tilaginous exostoses may be related to the 
clinical syndrome by Oller, 
Cleveland believes the few recorded cases 
of the latter fall into a discrete and defi- 
nite little group from a clinical standpoint. 


described 


| 

| 
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Numerous cases of hereditary deforming 
chondrodysplasia or multiple cartilaginous 
exostoses have been reported. Ehrenfried 
states that this descriptive title was first 
given to the condition by Virchow. Ac- 
cording to Davis, Mr. Caesar Hawkins de- 
scribed it in 1837 as laminated exostoses. 
In England it has been designated as 
exostotic dysplasia and diaphyseal aclasis. 


SEPTEMBER, 


known disturbance of the diaphyseal side 
of the epiphyseal cartilage which results in 


a more or less symmetrical outgrowth of 


bony or cartilaginous tumors in the long 
bones, situated mostly at the diaphyseal 
ends and also occasionally on the shaft. 
They are located for the most part in the 
ends of the bones that have the greatest 
amount of growth and are found in the 


Kics. 2 and 3. Typical enchondromatous lesions in 


tibia. The epiphyseal centers, except for slight deformities, are not affected. In the upper extr 
diaphysis of the tibia the longitudinal lines emphasized by Bentzon are plainly shown 


EKhrenfried, in 1915, reviewed the foreign 
literature very carefully, and in 1917, the 
American literature, finding over 600 re 
corded cases in the former and about 73 in 
the latter. Krom 1917 to the present time, 
Hale was able to find 53 cases reported in 
the English literature including 3 of his 
own, all of the last occurring in one family. 
He emphasizes the hereditary character of 
the disease. Ashhurst did not find any 
definite hereditary tendency in his group 
of cases. Hale defines the disease as an un- 


extremities of the diaphyse s ot the lett ten 


regions in which fractures most frequently 
occur, the last conclusion being determined 
by Hale after an analysis of a large series 
of fractures occurring in normal bones. 

The question as to whether Ollier’s dis 
ease 1s really a separate entity entirely 
different from the usual type of chondro- 
dysplasia just described, was first brought 
up by Frangenheim (1g11). He contended 
that the unilateral cases were nothing more 
than rather trivial cases of enchondromata 
which were confined to only one side of the 


| 
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body. He wished to see one case 1n which 
the unilateral manifestations were com- 
plete, absolutely confined to one side of the 
body, without the involvement of the 
opposite metatarsals, as in the cases re 
ported previous to IgII. Also, he wished 
to see a unilateral case which was kept 
under observation throughout adolescence 
to note whether lesions did not later de 
velop in the opposite side of the body. 
Bentzon and Bojesen have reported cases 
which have an absolutely unilateral dis 
tribution as proved by clinical and roent 
gen examinations. In addition, Bentzon’s 
case 1s the first on record which, similar 
to ours, 1s confined to a lower extremity. 
Kummer (1918) kept his case under ob 
servation for fifteen years and believes that 
it should be regarded as an answer to 
l'rangenheim’s contention. During all the 
time his case was observed, no new lesions 
dev eloped, the sites of the cartilaginous 
deposits remained identical with those 
noted at the beginning of the disease. With 
out doubt, Kummer thinks, they partici 
pated in the general growth of the affected 
bones but they never showed any tendency 
to autonomous growth, thus distinguishing 
themselves from ordinary chondromas. In 
his case the cartilaginous deposits were 
without the two characteristics ot blasto 
mas: excessive growth and autonomy. They 
did not form metastases and even in some 
instances he could actually observe a re 
cession of growth. 

Keith 1g2 considers Ollier’s tvpe of 
chondrodysplasia only an extreme exampk 
of diaphyseal aclasis and states that the 
disease known to clinicians as multipl 


exostoses 1s a definite disorder f growth 
and should be named diaphyseal aclasis to 
indicate the nature of the growth dis 
turbance. 
Stocks collected 495 ferences 
to multiple cartilaginous exostoses or dia 
physeal aclasis and 142 to multiple enchon 
dromata. He separates the isolated eXOs 
toses (exostoses de croissance, Wachstum 
exostoses from the exostoses associated 


with enchondromata. He does not regard 
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Ollier’s disease as a separate entity. His 
complete classification of all exostoses 1s as 
follows: 


Group 1. Diaphyseal aclasis (multiple exos- 
toses) uncomplicated by enchondro- 
mata. 

a) Cases with definite hereditary history 
including some exhibiting single 
growths. 

b) Cases in which heredity is not evident, 
but which exhibit multiple exostoses 
or typical deformities. 


ic. 4. Illustration showing how the lesions are sit- 


uated with reference to the blood vessel distri- 
bution in the tibia (from Bentzon). 
Group u. Enchondromata (single or multi- 
ple 


in the same 
individual or family. 
a With hereditary history. 
b) Heredity not evident: (1) single, (2) 
multip! 
2) Without associated exostoses: (1) sin- 
Group lil. lsolate d exostoses with no evident 
hereditary factor 
Group tv. Cranial exostos« 
a Relative atfected. 
b) No hereditary factor 
Group v. Subungual exostoses 
Group vi. Exostoses of the heel. 


Group vit. Pseudo-exostoses: rider’s bone, 


erc. 
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Voorhoeve (1924) thinks that opinion is 
unanimous in considering the exostoses as 
a secondary symptom, while the primary 
change is a disturbance of growth because 
of which cartilage is found in place of bony 
tissue. He thinks the name of dyschondro- 
plasia can be applied to multiple enchon- 
dromata, either bilateral or unilateral, to 
Ollier’s disease or to multiple exostoses. 
The name denotes a group of affections, so 
grouped because of alterations in growth, 
but which time and clinical experience may 
ultimately separate into different clinical 
entities because of a difference in etiology 
and in clinical symptoms. There are cer- 
tainly varied degrees of alterations in the 
fundamental change, the presence of carti- 
lage where normal bone should be found. 

Bentzon (1924) thinks that all are agreed 
that the clear spaces seen at the ends of the 
diaphyses in roentgenograms of cases of 
Ollier’s disease are due to the replacement 
of bone by cartilage. The dense lines, 
(raies sombres, VNoorhoeve and_ others) 
which run more or less obliquely and some- 
times almost parallel with the longitudinal 
diameter of the shaft, show a characteris- 
tic regular localization. He believes there 
must be some law that governs their situa 
tion and uniform appearance. These lines 
or striations are shown best in the lateral 
view of the shaft and run from the diaphys- 
eal ends, largely confined to the posterior 
border of the shaft and they disappear as 
the middle third of the diaphysis is reached. 
This follows the arterial supply in a very 
striking manner. Hence he believes that 
some disturbance of the arterial supply 
must be present. 

His case, in addition to the involvement 
of the right side of the pelvis and the right 
lower extremity, showed an asymmetry of 
the face with an atrophy of the right side. 
Three other recorded cases (one of those re- 
ported in Molin’s thesis, Bojesen’s and 
Johannesson’s) also showed this same at- 
rophy. (Jansen’s case reported after the 
publication of Bentzon’s article showed 
this same involvement.) From this dis- 
tribution Bentzon thought there must be 


SEPTEMBER, 1921 


some disturbance of the sympathetic sys- 
tem. By destroying the sympathetic cord 
on one side, he was able to reproduce 
changes in the metatarsals of a rabbit's 
foot, very similar to those noted in the 
metatarsals and long bones 1n his and other 
reported cases. In other rabbits he de 
stroyed the nutrient artery of a long bone 
in order to reproduce the same lesion. These 
experiments were positive in two animals 
and Bentzon came to the following con 
clusions: 

1. Ollier’s disease may be interpreted as 
the typical reaction of the bones against an 
active hyperemia of the bone tissue, arising 
from anomalies in the vegetative nervous 
system, that 1s, disorders in the innervation 
of the blood vessels. 

2. The pathological processes in the 
bony tissue may be assumed to be related 
to the phenomena seen in the formation of 
callus. (Following the interruption of the 
blood supply as a result of fracture. 

Bentzon thus believes there is reason for 
regarding Ollier’s disease as a separate en 
tity. But Jansen in the summary of his case 
report says: “Pathological symptoms of the 
sympathetic nerve are not manifested. The 
face is asymmetrical, but as the left side of 
the body is less developed than the right 
side, this restrained development of the 
face must not be given too great impor 
tance.” 


Chrysospathes’ (1920) case, an adult 
male, showed large exostoses with marked 
deformities. He quotes Medea and De 
kano who found in a case of osteitis fibrosa 
cystica, a diffuse pseudo-sclerosis, spread 
ing out from the vessel systems in the 
crossed and straight pyramidal tracts as 
well as in the tracts of Goll and Burdach 
and the zona radicularis. Chrysospathes, 
basing his opinion on the unilateral dis 
tribution in Ollier’s disease, suggests that 
if ever a case of the latter disease comes to 
autopsy, the same findings reported by 
Medea and Delano should be sought. His 
idea differs from that of Bentzon in that the 
latter considers the sympathetic system 
primarily at fault, while he suggests a pos- 
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sible disturbance of the vascular system of 
the tracts of the spinal cord as the funda- 
mental change. 

Hale (193 
the same category with hereditary deform- 
ing chondrodysplasia, differing only in its 
distribution. He the observation 
that a few years’ study of the genealogy 


) includes Ollier’s disease 1n 


makes 


and the offspring of his group of cases oc- 
curring in one family (a father and two 
daughters) would clear up the much-dis 
puted point of the separate identity of 
Ollier’s disease. 

A sufficient tumors, Hale 


states, have been removed to give a very 


number of 


good idea of the gross and microscopical 
changes occurring within the lesions. Ehr 
enfried SaVvs that the microscopical sections 
have an appearance not unlike 
chondromas. In Johannesson’s case (Ollier’s 
the examination 
showed a hyaline network, rich 1n cells, the 


that of 


disease microscopic 
cells being extraordinarily numerous, but 
absolutely typical and normal in appear 
ance. No signs of any atypical new growth 
or an inflammatory process could be seen. 
In the excised specimen from Johansson’s 
case, no capsule or lobular arrangement 
usually seen in 


chondromata could be 


found. Bentzon thinks that these two cases 
agree and speak strongly against consider 
ing the cartilaginous masses as true tumors. 
The clinical experiences of Kummer and 
others which show the benign character of 


ection. 
Hume, in discussing the causation of mul 


the lesions point in the Same dire 


tiple exostoses, mentions their association 
with multiple enchondromata, the latter 
originating from a failure of ossification 1n 
the epiphyseal centers. In addition to the 
occurrence ot 
often 


enchondromata which are 


as Innocent new growths 


rather than growth defects, there 


regarded 
must be 
considered the rare appearance of osteo 
genic sarcoma in the exostoses. In spite of 
this, he thinks the theory of a neoplastic 
basis for the whole condition must be re 
jected because the growth of the exostoses 
ceases at twenty or twenty five years of 


age. It also affects many bones and is to a 
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large extent hereditary. The probability is 
that there is some defect in the internal 
secretions controlling bone growth such as 
the pituitary or genital gland secretions. 


Jansen mentions that some cases show gi- 


gantism. Voorhoeve quotes Miller who 
believes that there is no primary alteration 
in the intermediate cartilage, but that the 
disturbance is due to an abnormal produc- 
tion of cartilage by the perichondrium and 
the periosteum. Because of their belief that 
the disease is due to a disturbance of the in- 
termediate cartilage, Ehrenfried and Ash- 
hurst think the designation of chondro- 
dysplasia is more appropriate than dys- 
chondroplasia. 

Bentzon, in 1924, found 12 cases in the 
literature beside his own, but, as Cleveland 
points out, there is probably a mistake in 
the first 3 cases since Bentzon ascribed 3 
cases to Ollier and Molin and 1 to Nové- 
Josserand and Destot. Molin’s thesis was 
built upon a presentation of 3 cases, 2 of 
which were Ollier’s and 1 that of Nové- 
Josserand and Destot. Cleveland in 1928 
could find in addition to those collected by 
Benzton, only the cases of Cole, Jansen and 
his own, bringing the total to 15. However, 
our search has revealed the following cases 
prior to 1924 which were not included in 
Sentzon’s collection: Boinet and Stephan 

1903), Kummer (1918), Cameron and Tre- 
thowan (1917), Biernet (1918), Adams 

1918) and Weber ). Boinet and Ste- 
phan reported 2 cases, the first having a 
bilateral distribution of the lesions, the 
second a unilateral. The cases of Cameron 
and Trethowan, Adams and Weber are not 
reported in great detail but they can be 
classed, we believe, in the category of 
Ollier’s disease. Boinet collected 17 cases, 
one of which is not included in Bentzon’s 
cases, nor was it apparently previously re- 
ported by any other author. She included 
the cases of Pollosen (1884) and Orillard 
1893) quoted by Wittek, but these cases 
occurred before the appearance of Ollier’s 
communication. Some of her collected cases 
also showed a bilateral distribution and 
those showing a unilateral distribution are 
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included in Bentzon’s cases. Since 1924, 
Lindstrém (1924), Weiss (1924), Thoma- 
sen (1928) and Chrysospathes (1929) have 
added cases, all of which are similar to 
Ollier’s description and the others on 
record. 

Cleveland’s list of cases follows: 
Ollier. 


Nové-Josserand 
Wittek 
Burchard 2 
Kohler I 
Coon 
S. Johansson I 
C. Johannesson 
Bojesen 
Bentzon I 
Jansen 
Cole 
Cleveland I 

Total 1s 

Additional cases collected by us: 
Boinet and Stephan 
Kummer I 
Cameron and Trethowan I 
Biernet. 
Adams 
Weber 
Lindstrom 
Weiss I 
Thomasen 


Chrysospathes 
Case reported here I 


Total 


The combined total of all cases pre- 
viously recorded, including our own is 26. 
Cases which showed a bilateral distribution 
such as those of Frangenheim, Hacken- 
broch and others have not been included. 
Nor were Voorhoeve’s cases included, a 
brother and sister whose roentgenograms 
showed longitudinal striations (raies som 


rEMBE 


bres) of the diaphyseal ends of the long 
bones and the pelvis. Because of the re 
semblance of these striations to the lon 
gitudinal lines seen in Ollier’s disease he 
considered his cases allied to chondrodys 
plasia, but the symmetrical distribution 
places them in the category of Hacken 
broch’s and other bilateral cases. Cleve 
land also rejected the cases reported by 
Canelli and Mauclaire, the first because of 
its bilateral distribution and the second 
for obvious reasons. 


SUMMARY 


A review of the literature does not de 
termine whether this disease, extremely 
disabling because of its unilateral retarda 
tion of bone growth, is an unusual mani 
festation of the condition known as heredi 
tary deforming chondrodysplasia as Keith, 
Stocks, Hale and others believe, or is a dis 
tinct entity as Ollier and others have 
claimed. The fact that Cleveland’s case was 
under observation for a sufficient length of 
time to show that the affected long bones 
are growing and that the lesions are under 
going delayed ossification and spontaneous 
healing tends to support Ollier’s theory. 
The 26 cases here collected are all similar 
and, as Cleveland stated in his summary, 
the clinical picture of each case ts so like th 
others that even if there is no clear-cut 
pathological differentiation from a much 
larger class of cartilaginous dystrophies, 
they seem to fall into a definite clinical 
group. A study of more patients from in 
fancy to maturity and more experimental 
work such as that of Bentzon may ul 


timately be of assistance in answering the 


question as to whether or not Ollier’s dis 
ease Is a separate entity. 
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PREFACE 


Ur IN the suggestion of the secretaries 
of the International Safety Commit- 
tee, Dr. G. W. C. Kaye and Dr. Stanley 
Melville, the Advisory Committee on X- 
Ray and Radium Protection was formed 
in the United States for the purpose of 
preparing a unified set of safety recommen- 
dations. In order to have a committee not 
too cumbersome and yet thoroughly repre- 
sentative of the several phases of the art, 
two members were appointed by each radi- 
ological society, two by the manufacturers 
of X-ray equipment, and one by the Amer- 
ican Medical Association. The presidents 
of the radiological societies were each asked 
to appoint one physicist and one radiol- 
ogist. The members representing the 
manufacturers were selected by the manu- 
facturers through nomination and ballot. 

The following members compose the 
committee: 


Representing International Safety Committee and 
National Bureau of Standards: LAvRIistToN S. 
TAYLOR. 

* Reprints 


by ermis 


ion from Handbook No. 1s, Bureau of 


tandards, Departmen 


Il. Electrical protection 


$41 
s. General electrical safeguard rules tor 
installation of all X-ray apparatus 14 
6. Rooms for X-ray equipment $42 
>. Insulated high-tension barriers 
8. High-tension conductors 
9. High-tension leads to tubes 14 
X-ray equipment in anaesthetic rooms 
10. Special requirements in addition to 
sections | to g 
IV. Storage of X-ray film { 
it. General remarks 144 
12. Hospitals and similar institutions, 
doctors’ offices, and X-ray labora 
tories 
13. Storage of film negatives 
General 
V. Operating rules $4 
1s. Rules for technicians, nurses, efc. 
cluding artificial respiration 
16. Rules for physicians in charge 
17. Personnel working conditions 
Representing American Roentgen Ray Society. 
H. K. Pancoast, M.D., University of Penn 
sylvania Hospital; J. LL. Wearherwax, Phy 
icist, Philadelphia General Hospital. 
Representing Radiological Soctety of North 
ica: R. R. Newer, M.D., Stanford Unive: 


sity Hospital; G. Physicist, Meme 

rial Hospital. 

Representing the American Medical Assoctatt 
Francis CartreER Woop, St. Lukes Hospital, 
New York, N. Y. 

Representing \N-ray equipment manuf: 
W. D. CooLtipceE, associate director, research 
laboratory, General Electric Co.; W.S. Wi 
NER, secretary of Kelley-Koett Manufactur 
ing Co., Covington, Ky. 

The committee recognizes that future de 
velopment of the art may require changes 
in these recommendations. Since the exist 
ence of the committee 1s not permanent, 
it recommends that any future changes ot 
these proposals be made by the National 
Bureau of Standards after consultation 
with proper and recognized committees. 

The following are the recommendations 
of the committee: 


t of Commerce, Washington, D. ( 
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I. PROTECTION FROM X-RAYS 


Fs General Rec ommendations 

4. DEFINITIONS 
1.01. Throughout recommenda- 
tions the word “shall” 1s used to indicate 
necessary 


these 


requirements, while the word 
“should” indicates advisory requirements 
to be applied when possible. 

1.02. The “lead equivalent” of a protec 


tive material 1s defined as the thickness of 


lead which will have the same true absorp 
tion for a given X-ray beam as the protec- 
tive material. 

The “protection coefficient” of a 
protective material is the ratio of the thick- 
ness of lead to the thickness of the mate- 
rial which absorbs a given X-ray beam to 
the same extent. 

1.04. In expressing the protection coefh- 
cient the X-ray voltage at which the meas- 
urement 1s made shall be given for all ma 
terials owing their high absorptive power to 
other than lead content. For determining 
the protection coefficient either a photo 
graphic substitution or ionization substitu 
tion method, which takes the true absorp 
tion into consideration, shall be uS¢ d. 
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1.05. For the purpose of specifying high- 
tension spark-over distances, the following 
table gives the approximate needle point 
spark-gap distance for peak voltages up to 


300 kv. (760 mm. atmosphere pressure and 


1.06. The term “direct radiation” shall 
include all radiation other than the useful 
beam emanating from the X-ray tube anode 
or the inside of a tube or tube container. 
The “‘useful beam” of X-rays shall include 
that part of the radiation used in examina- 
tion or treatment. The term “‘scattered 
radiation” shall refer to the secondary radi- 
ation from the patient and any parts of the 
room or apparatus. 


B. ROOMS FOR X-RAY APPARATUS 


1.07. X-ray and control rooms shall be 
so located as to avoid dampness and to pro- 
vide ventilation and light. This requires 
that, in general, such rooms be on or above 
the ground floor. All rooms should be deco- 
rated in light colors. 

1.08. Forced ventilation should be pro- 
vided to remove nitrous gases and ozone 
from all rooms occupied by patients or 
operators. This ventilation should be such 
that fresh air enters the room at or near the 
floor, and that stale air is removed near the 
ceiling at the opposite side of the room. 

1.09. Rooms containing high-tension gen- 
erators, all tube inclosures or other places 
where high tension is present shall be pro- 
vided with suction ventilation to remove 
nitrous or other gases. 

1.10. All X-ray rooms (except for dental 
radiography) or booths shall be lined 
throughout with sheet lead or equivalent 
material of assured quality, uniformity, 
and permanency, care being taken that 
there be complete overlapping of all joints. 
‘Protective plasters” and lead rubber wall 
board are considered to be unsatisfactory 
for providing protection exceeding I mm. 
lead equivalent. 

1.11. Protective lead coverings for X- 
ray rooms and booths shall not be perfo- 
rated by nail holes, etc., unless such holes 
are adequately covered with lead. 
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1.12. Corner construction at the floor 
and ceiling of lead-protected rooms or 
booths shall provide at least the same de- 
gree of protection as the remainder of the 
walls. 


1.13. The protective lead covering of 


any door leading to a treatment or exami- 
nation room or booth shall overlap so as to 
adequately prevent the passage of X-rays. 

1.14. The following lead equivalents are 
recommended as adequate: 


TABLE 2 


X-rays generated by 
peak voltages not 


Minimum equivalent 
thickness of 


in excess of— lead 
Ko Mm. 
76 
I 
126 
176 3- 
2 4. 
225 5 
4 1S 
sO 22 
6cO 34 


C. MARKING OF PROTECTIVE DEVICES 

1.15. All X-ray protective materials 
shall be indelibly marked by the manufac- 
turer in such a manner as to readily show 
the lead equivalent thickness of the ma- 
terial. (See Table 2.) For protective ma- 
terials containing other than lead to cause 
the high absorption, the voltage at which 
the equivalence applies shall be given. 

1.16. All X-ray tube inclosures made of 
lead glass, all metal shields, and oil-im- 
mersed X-ray tube containers shall be 
marked by the manufacturer in such a 
manner as to readily show the equivalent 
lead thickness of the protective material. 


D. TUBE INCLOSURES 


1.17. A protective inclosure shall sur- 
round all X-ray tubes so as to prevent the 
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escape of direct radiation from the bulb 
and cathode and anode necks. 


Classification of X-Ray Installations 


1.18. Class A. X-ray installations for 
diagnostic purposes at voltages 
up to 130 kv. peak. 

Class B. X-ray installations for 
superficial therapy at voltages 
up to 140 kv. peak. 

Class C. X-ray installations for 
voltages from 140 to 250 kv. 
peak, in which the X-ray tube is 
housed in an inclosure affording 
the requisite protection from all 
direct radiation. 


2. Special Requirements for dpparatu 
of Class A 
(X ray installations for diagnostic purpos 
at voltages up to 130 kv. peak 


E. PROTECTION FROM DIRECT RADIATION 


+ 


2.01. A protective inclosure shall sur 
round the X-ray tube bulb, and the arms 
for a distance of 4 inches from the bulb, so 
that direct radiation is shielded off in all 
directions. Open bowls shall not be used. 

2.02. In the case of X-ray tubes having 
built-in protection, the equivalent lead 
thickness shall conform to Table 2, and shall 
shield off all direct radiation. 


PROTECTION OF PATIEN 


2.03. An aluminum filter, at least 
mm. thick, shall be permanently mounted 
in all fluoroscopic and radiographic tubx 
inclosures. 

2.04. The diaphragm of the tube con 
tainer shall have a permanent covering of 
asbestos board at least 0.5 mm. thick 
placed between the tube and filter next to 
the filter. 


It is recommended that for prolonged fluor 
scopic work an accumulative timing device be 
used which will either indicate or turn off th 
apparatus when the total exposure exceeds a 
certain previously determined limit—given in 
one or 1n a series of exposures— assuming the 
same body area exposed. 
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G. PROTECTION OF PHYSICIAN AND PERSONNEI 
Protection from Direct Radiation 

2.05. The fluorescent screen shall be 
covered with plate lead-glass having an 
equivalent lead thickness of at least 1.5 
mm. 

2.06. Protective gloves shall have an 
equivalent lead thickness of at least 0.5 
mm., and shall insure protection to the 
whole hand 
and wrist. 


outer surface, palm, fingers, 
Protective aprons worn by the phy- 
sician or technician shall have an equivalent 
lead thickness of at least 0.5 mm. 

2.08. Aprons may be worn by the opera 
tor or may be permanently attached to the 
radioscopic apparatus in such a manner as 
to proy ide suitable protection. 

2.09. The tube protective inclosure shall 
be provided with an adjustable diaphragm 
which, when Open to its fullest extent 
leaves a margin of one-fourth inch of unil- 
luminated fluorescent screen with the 
screen at its fullest distance from the tube. 
Diaphragm and screen should, when pos- 
sible, be mounted on a common support so 
the two will always move together. 

2.10. The fluorescent screen frame shall 
contain a protective material (1.5 mm. 
equivalent) overlapping protective 
glass one-fourth inch and extending at least 
6 inches byond the edges of the glass. 


Protection from Scattered Radtation 


2.11. To protect the physician from Sec- 
ondary radiation during fluoroscopic work, 
the following protective measures should 
be provided: 

a) Upright fluoroscope (standing or sit 
ling patients). Protective shield of at least 
1.5 mm. lead equivalent, fastened to the 
Huoroscope and extending from one-fourth 
inch inside the border of the fluorescent 
screen to sucha height above the floor that 
the physician’s legs and body will be thor- 
oughly shielded for all positions of the 
screen. 


Wings of protective material (1.5 mm. 
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equivalent) shall be provided to extend 6 
inches to each side and top of the fluores- 
cent screen and shall overlap the screen 
cover glass one-fourth inch. (See sec. 2.07.) 

(6) Horizontal fluoroscope.—Protective 
shields (1.5 mm. lead equivalent) shall be 
placed (rigid or movable), one on each side 
of the screen. 

Shields of flexible material (1.5 mm. lead 
equivalent) should extend from the above- 
mentioned shields to the floor and should 
either move with the fluorescent screen and 
tube or cover the entire length of the table. 

c) Tilting fuoroscope.—Wherever prac- 
ticable, the protective features of sections 
a) and (4) above should be followed 
out. 

2.12. Radiographic and __ radioscopic 
rooms shall be lined throughout with at 
least 0.5 mm. of sheet lead or equivalent 
material of assured quality, uniformity, 
and permanency. 


Exception.—This may be omitted only on 


outside walls and sides adjacent to unoccupied 
rooms. 


2.13. To protect the operator and per- 
sonnel, control apparatus for radiographic 
work should be in an adjacent room which 
provides protection equivalent to at least 
>. mm. of lead. Control operators should 
be behind such protection during all radio- 
graphic exposures, and during all radio- 
scopic work when practicable. 

2.14. When it is impracticable to place 
the control apparatus in an adjacent room, 
as in paragraph 2.13, it may be inclosed in 
a lead-lined booth within the radiographic 
room. 


2.15. Either control room or booth shall 
be provided with a suitably large lead- 
glass window of 2.0 mm. lead equivalent. 

2.16. The use of movable upright pro- 
tective screens is dangerous and shall be 
discontinued. 

2.17. When thermionic rectifiers are 
used they shall be either placed in a sepa- 
rate room or surrounded by material of 0.1 
mm. lead equivalent. 
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3. Special Requirements for 
of Class B 


(X-ray installations for superficial therapy 
at voltages up to 140 kv. peak) 


[pparatus 


H. PROTECTION FROM DIRECT RADIATION 


3.01. A protective inclosure shall sur- 
round the entire X-ray tube so that direct 
radiation is shielded off in all directions by 
protective material of 2.5 mm. lead equiva- 
lent. 

This equivalent thickness may be 
reduced by an amount equal to the thick- 
ness of the lead lining of the room, except 
that in no case shall less than half of the 
lead protection be provided by the tube in- 
closure. 

3.03. In the case of X-ray tubes having 
built-in protection or oil-immersed tubes in 
protective tanks, the protection shall be 
equivalent to that in Table 2. Where the 
built-in protection is insufficient, additional 
protection in any direction shall be added 
up to the required amount. 

3.04. When the X-ray tube is so ar- 


ranged that the radiation can be taken off 


in only one fixed direction, a sheet of lead 
2.5 mm. thick shall be placed in the path of 
the direct and useful beams, on the floor, 
wall or ceiling opposite the diaphragm. 
This lead sheet shall extend 1 foot in all 
directions beyond the edge of the X-ray 
beam, determined by the largest possible 
aperture in the tube inclosure. 

3.05. When the X-ray tube is so ar- 
ranged that radiation can be taken off in 
several directions all parts of the room 
which may possibly be reached by the di- 
rect or useful beam of radiation shall be 
lined with sheet lead 2.5 mm. thick. The 
lead lining of this thickness shall extend 
foot beyond the edge of the beam for any 
position of the tube inclosure with its 
largest possible diaphragm aperture. When 
there is any doubt as to the limits of the 
beam the whole room should be lined with 
2.5 mm. of lead. 

3.06. Protection from direct and useful 
radiation as indicated in paragraphs 3.04 
and 3.05 may be omitted only on sides ad- 
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jacent to permanently unoccupied rooms or 


outside building walls. 


I. PROTECTION FROM SCATTERED RADIATION 


3.07. In the case of paragraphs 3.04 and 
3.05, the entire remaining portions of the 
room shall be lined with sheet lead 1.5 mm. 
thick. 

3.08. All control apparatus shall be lo 
cated in an adjacent room or in a com 
pletely inclosed, well-ventilated booth lined 
with 2.5 mm. lead. Such a room or booth 
shall be provided with a suitably large pro 
tective glass window or windows of 2.5 mm. 
lead equivalent, so placed as to attord 
ready view of the patient and meters while 
the operator is in a normal and comfort 
able position. 

3.09. The tube container and treatment 
table should be so arranged that the usetul 
beam points away from the technician’s 
offices, etc. 

When thermionic rectifiers are 
ae ies shall be either placed in a sepa 
rate room or surrounded by protective ma 
terial - mm. lead equivalent. 

Jel There shall be mounted in the dia 
ates of the tube container, between the 
tube and the filter, a laver of asbestos 
board at least 0.5 mm. thick to prevent a 
melted target from falling upon a patient. 


Special Requirements for 
in Class C 


(X-ray installations for voltages from 140 to 2¢ 
peak, in which the X-ray tube 
inclosure affording the 
all direct radiation) 


Apparatus 


requisite protection from 


J. PROTECTION FROM DIRECT RADIATION 

4.01. The X-ray tube shall be competels 
inclosed in a protective inclosure so that all 
direct radiation is shielded off 1n all direc 
tions by protective material having lead 
equivalent as given in Table 2. 

4.02. This equivalent thickness may be 
reduced by an amount equal to the thick 
ness of the lead lining of the room except 
that in no case shall less than half of the 
lead protection be roe by the tube in 


closure. (See pars. 4.05, 4.06, and 4.08.) 


k 
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4.03. The diaphragm of the tube con- 
tainer shall have a permanent covering of 
asbestos board at least 0.5 mm. thick, 
placed between tube and filter, next to the 
filter. 

4.04. In the case of tube containers for 
water-cooled tubes, the diaphragm shall be 
sealed water-tight. 

4.05. When the X-ray tube 1s so ar- 
ranged that the radiation can be taken off 
in only one fixed direction, a sheet of lead 
of thickness in accordance with Table 2 
shall be placed in the path of the direct or 
useful beam on the floor, wall, or ceiling 
opposite the diaphragm. This lead sheet 
shall extend 1 foot in all directions beyond 
the border of the X ray beam determined 
by the largest possible aperture in the tube 
inclosure. 

4.06. When the X-ray tube 1s so ar 
ranged that radiation can be taken off in 
several directions, all parts ot the room 
which may possibly be reached by the d1- 
rect or useful beam of radiation shall be 
lined with sheet lead in accordance with 
Table 2. The lead lining of this thickness 
shall extend 1 foot beyond the edge of the 
beam for any position of the tube inclosure 
with its largest possible diaphragm aper- 
ture. When there is any doubt as to the 
limits of the beam, the whole room should 
be lined with lead in accordance with 
Table 2. 


K. PROTECTION FROM SCATTERI RADIATION 


4.07. In the case of paragraphs 4.05 and 
4.06, the entire remaining portions of the 
room shall be lined with sheet lead having 
a thickness of 1 mm. less than the values 
specified in Table 2. 

4.08. All control apparatus shall be lo 
cated in a separate room. 

4.09. Such control rooms shall have a 
protective glass window or windows of the 
same lead equivalent as the wall and should 
be so located that the operator may, while 
in anormal and comfortable position, have 
a ready view of the patient and meters. 

4.10. When thermionic rectifiers are 
used, the shall be placed either in a sepa 
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rate room or surrounded by protective ma- 
terial of 0.2 mm. lead equivalent. 


Il, ELECTRICAL PROTECTION 
i~ General Electrical Safeguard Rules 
for Installation of all 
X-ray Apparatus 

5.01. X-ray installations may be con- 
nected to power mains by suitable, ap- 
proved, plug and cable if the input corre- 
sponding to the rated capacity of the fused 
mains does not exceed 6.5 kva. In the use 
of plug and cable, the voltage and wattage 
rating of each shall be clearly and _ per- 
manently indicated. Leads to such ap- 
paratus shall be according to the regula- 
tions of the National Electrical Code. 

5.02. If the power input under para- 
graph 5.01 exceeds 6.5 kva., the X-ray ap- 
paratus shall be permanently connected to 
the mains by means of an approved in- 
closed switch. A double-pole switch shall 
be used for direct and single phase current 
and a triple-pole switch for 3-phase current. 
In the use of a 220-volt 3-wire system the 
neutral shall be unfused. 

5.03. If a transformer, rotary-converter, 
or motor-generator set be interposed be- 
tween the mains and the X-ray apparatus, 
a suitable switch shall be inserted in the 
line between same and any X-ray appara- 
tus. 

5.04. The switch referred to in para- 
graphs 5.02 and 5.03 shall be secured by a 
locking device or by gravity in the off posi- 
tion, and shall be inclosed in a suitable 
grounded metal box. 


5.05 A foot switch used as an operating 
switch for the X-ray transformer shall be 
in series with an auxiliary switch located 
on the control panel. 


5.06. A foot switch shall have a rigid 
shield above the button so arranged that 
the switch can not be closed by accidentally 
stepping upon it. 

5.07. A foot switch or hand switch shall 
be so constructed that for operation it 1s 
required to be held on. No locking device 
shall be permitted. If a foot or hand switch 
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operates through a relay, the relay shall 
open upon release of the foot switch. 

5.08. A time switch used as an operating 
switch for the X-ray transformer shall be 
in series with an auxiliary switch located on 
the control panel. 

s.og. All X-ray apparatus shall be pro- 
vided with a quick-acting, magnetic over- 
load circuit-breaker interposed between the 
transformer and the supply circuit. This 
should preferably be an integral part of the 
apparatus and permanently installed there- 
in. 

5.10. The value of the tripping current 

shall be adjustable and clearly indicated on 
the circuit-breaker. For diagnostic appa- 
ratus the tripping current of the breaker 
shall be adjusted to a 40 per cent overload 
on the primary of the transformer, based on 
the maximum working voltage and current. 
lor therapy apparatus the tripping cur- 
rent shall be adjustable to 20 per cent over- 
load on the primary. 
5.11. The installation of water coolers 
shall comply with all regulations pertain- 
ing to high-tension equipment and _ high- 
tension conductors. 


Rooms for X-ray Equipment 


6.01. All high-tension generators shall 
be made inaccessible by means of an in- 
sulating barrier or a grounded metal bar- 
rier or shall be installed in a separate room. 
In any case, a switch shall be so arranged 
in the transformer primary circuit that the 
transformer will be immediately discon- 
nected when the door leading to such an in- 
closure is opened. Furthermore, it shall be 
impossible to close this switch except from 
outside the inclosure after the door 1s closed. 

6.02. In case of such inclosures for valve 
tube equipment having condensers in the 
high-tension circuit, there shall be, in addi- 
tion to the specification in paragraph 6.01, 
a device so arranged that both sides of the 
high-tension system are automatically 
grounded when the door to the inclosure is 
opened in excess of 18 inches. 

6.03. When the X-ray generator is self- 
contained in a wooden inclosure wherein 
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the spark-over distances are in accordance 
with paragraphs 7.02, 7.03, and 7.04, and 
where no exposed high-tension leads are 
accessible or less than 7.5 feet above the 
floor, then paragraph 6.01 shall be invalid. 

6.04. No control room shall be so sepa 
rated from the treatment or examination 
room that the person operating the contro! 
panel does not have at all times a clear view 
of such treatment or examination room. 

6.05. In the case of fluoroscopic equip 
ment, where the generating apparatus is 
controlled by means of a foot switch used 
in accordance with paragraphs ¢.05, 5.06, 
and 5.07, the control room may be sep: 
rated from the fluoroscopic room. In suc. 
a case, there shall be in the examining room 
a device which indicates automatically and 
continuously during the time that the 
transformer primary switch located on the 
control board 1s closed. 

6.06. If an X-ray generator be perma 
nently installed in a therapy or diagnostic 
room, so that its high-tension terminals 
are less than 7.5 feet above the floor, 
shall be surrounded either by an earthed 
metal barrier or insulating barrier in ac 
cordance with paragraphs 7.02, 7 


2. 7.023, and 
7.04. 
7. Insulated High-Tension Barrie 
7.01. A grounded metal grid or screen 


may be used as a protective ‘ear if the 
mesh area 
square. 


does not exceed one-half inch 


Kor X-ray apparatus earthed at 
one pole, a protective barrier of insulating 
material, including the air space between 
the latter and any high-tension part, shall 
provide an insulation necessary to with 
stand twice the maximum operating volt 
age and shall in no case be placed nearer 
to any high-tension part than the equiva 
lent needle point spark-gap distance, as 
given in Table 1, corresponding to the max 
imum operating voltage. 

7 Kor X-ray apparatus with the neu 
tral of the high-tension generator perma 
nently grounded through a low resistance, 
the protective barrier, including the air 
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space between the barrier and any high- 
tension part, shall provide an insulation 
necessary to withstand the total maximum 
yperating voltage, and 1n no case be placed 
nearer to any high-tension part than the 
equivalent needle point spark-gap distance, 
as given in Table 1, corresponding to one 
half the maximum operating voltage. 


7.04. kor X-ray apparatus with no part 
of the high tension grounded, the protec 
tive barrier, including the air space be 
tween barrier and any high-tension part, 
shall provide an insulation necessary to 
withstand twice the total maximum operat- 
voltage, and in no case be placed 
‘arer to any high-tension part than the 
equivalent point spark-gap distance, as 
given in Table 1, corresponding to 
maximum operating voltage. 


the 


Cond {Lid 


of High 


\ll permanent overhead high-ten 
sion systems shall be constructed of metal 
rods or tubes of sufficient diameter to pro 
vide rigidity and prevent corona. 

§.02. Sharp edges or points in the high 
tension system should be avoided so far as 
possible in order to minimize brush dis 
charges. 


3. All parts of high-tension overhead 
conductors, including stabi 
distance of 
—.5 feet above the floor for all installations 
operating below 250 kv 


meters and 


lizers, shall not be less than a 


. unless surrounded 
with grounded metal guards or insulating 
guards in accordance with paragraphs 7.02, 

3, and 7.04. 

8.04. High-tension parts installed in 
completely inaccessible parts of treatment, 
diagnostic, or machine rooms may be placed 
at lower heights than specified in para 
graph 8.3. 

8.05. All 


tension 


insulating supports for high 


high-tension 
meters, etc., must withstand a dead-weight 
load of ¢ 


aerials, stabilizers, 


pounds. 


\ll water coolers for X-ray tubes 
shall be constructed of metal and the gauge 


glass (if one is used) suitably protected 
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against breakage by a metal guard when 
the cooler is in a treatment room. 

8.07. The water tubes connecting the 
water cooler and X-ray tube shall be of 
metal or rubber tubing covered with a 
tightly fitting metal sheath. 

8.08. If a high-tension switch is used it 
shall be so constructed that only one set of 
apparatus can be connected at one time. 
High-tension switches for controlling ap- 
paratus in separated rooms shall have a 
suitable automatic signal which indicates 
before operation in each room so controlled. 
When possible such high-tension switches 
should be inoperable except when the main 
generator circuit is open. 


Y). igh-Tension Leads to Tubes 
High-1 Leads to Tub 


g.01. Permanent high-tension leads to 
X-ray tubes should be used when possible. 

g.o2. Temporary leads to X-ray tubes 
shall be of stranded wire and so arranged 
as to prevent accidental disconnection. 

9.03. If the leads are not detached from 
the overhead high-tension conductors when 
not in use, the lowest hanging part thereof 
shall comply with paragraph 8.03. 

g.04. In installations having movable 
and easily accessible high-tension leads, 
precautions shall be taken that such leads 
are never at a distance from tube stands, 
apparatus, and metal parts less than 1.2 
times the distance given in Table 1 for the 
voltage used. 

9.05. When the patient is not fully pro- 
tected from easily accessible high-tension 
leads by a suitable grounded metal barrier, 
the distance between high-tension parts 
and patient shall be at least twice the dis- 
tances given in Table 1 for the voltage 
used. 

g.06. In appliances for fluoroscopy or 
radiography where the tube is below or 
behind the table or stand, the connecting 
leads to the tube shall be shielded by a 
suitable grounded metal guard or insulat- 
ing guard in compliance with paragraphs 
7.01, 7.02, and 7.03. When so-called 
‘“‘masts’’ are employed, they shall also be 
surrounded by a grounded metal guard. 
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9.07. When using an X-ray tube having 
any exposed high-tension parts, the table 
shall be insulated from ground by suitable 
material capable of withstanding 3/2 the 
maximum working voltage to ground. 

9.08. Metal parts of X-ray apparatus, 
such as tube stands, transformer tanks, 
motors, controls, etc., shall be permanently 
grounded to a water pipe through at least 
a No.6 B.&.S. gauge wire or the equivalent. 
This wire must be suitably protected 
against accidental breakage. 


III. X-RAY EQUIPMENT IN 
THETIC ROOMS 


ANAES- 


10. Special Requirements in Addition 
to Sections 1 to 9 

10.01. Inflammable anesthetics shall in- 
clude: Ether, ethylene, propylene, ethyl 
chloride, and nitrous oxide when used in 
conjunction with ether. 

10.02. All open high-tension generating 
equipment shall be located in a well-venti- 
lated room completely isolated from the 
anesthetic room, and any connecting doors 
or windows shall be effectively air-tight. 
(The doors should close against soft rubber 
or felt padding.) 

10.03. A completely self-contained trans- 
former and X-ray tube unit in an eftec- 
tively air-tight inclosure is recommended 
(though not required) for use in all anes- 
thetic rooms. 

10.04. Foot switches and all other con- 
trol devices shall be inclosed in a com- 
pletely vapor-proof container in accord- 
ance with section 3203 of the 1930 Na- 
tional Electrical Code. 

10.05. The committee indorses the Rec- 
ommended Safeguards for the Installa- 
tion and Operation of Anesthetic Appara- 
tus Employing Combustible Anesthetics, 
by the National Board of Fire Under- 
writers, June I, 1929. 

IV. STORAGE OF X-RAY FILM 
11. General Remarks 
11.01. Regulations of the National Board 


of Fire Underwriters for the Storage and 
Handling of Photographic and X-ray Nitro- 
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cellulose Films, of July 1s, 
be adhered,to in detail. 

11.02. The committee gives its un 
qualified indorsement to the sole use of 
film of slow-burning or safety-base (cellu- 
lose acetate) type. It 1s specifically pointed 
out that such film constitutes no greater 
fire hazard than ordinary newspaper in the 
same form. 

11.03. The regulations of the Board of 
Underwriters as given below apply only to 
the use of nitrocellulose film. 

11.04. The following paragraphs are ex 
tracted from the regulations cited in para 
graph 11.01:! 

11.05. Film of a slow burning or safety 
base (cellulose acetate) does not have a fire 
hazard characteristic of nitrocellulose film. 
The use of film of slow burning or safety 
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base (cellulose acetate) is recommended for 
hospitals and similar institutions, doc 
tors’ offices, X-ray laboratories, and the 
like. The cellulose acetate film (safety 
film) is in a class with ordinary newsprint 
paper in similar form and quantity in re 
spect to the hazard to life of its smoke and 
fumes in a fire. Where large amounts are 
stored the use of steel filing cabinets is rec 
ommended. 

11.06. Where both kinds of film are used 
or stored at the same location in any build 
ing the requirements for nitrocellulose film 
shall apply. 

11.07. These regulations, based on avail 
able knowledge and field experience, pre 
scribe such methods for protection against 
the hazards of handling and storage of 
photographic and X-ray nitrocellulose 
films as are judged to be of practicable ap 
plication in types of buildings and occu 
pancies where such hazards are encoun 
tered, but it should be recognized that in 
the event of fire involving the decomposi- 
tion of such quantities of films as it is con 
templated may be stored in the vaults, cab- 
inets or containers covered by these regula 


These paragraphs have been reprinted by ] 
National Board of Fire Underwriters. The numberit 
graphs has, however, been altered so as to conf 
used in these recommendations. Paragraphs not 


to the storage of X-ray film have been omitted. 
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tions a hazard to life remains depending up- 
on the care and supervision exercised and 


the precautions taken in the handling of 


the film. 

11.08. Safety photographic and X-ray 
film (cellulose acetate base) may be identi- 
tied by the marking on the edge of the film. 
This marking shows plainly before and 
after developing. Where the film is not so 
marked it should be inspected to determine 
whether it is of the safety acetate or ni- 
trate type. 

11.09. These regulations do not apply 
to: Safety film (cellulose acetate base) and 
dental X-ray film. 
12. Hospitals and Similar Institutions, 

Doctors’ Office Jy and X-ra) 
Laboratories 


12.01. Storage of unexposed lms shall 


be in unopened I. C. C. shipping containers 
or in approved cabinets vented to the out 
side air or in V ented storage \ aults or out- 
side storage houses. one 1. ship- 
ping container of each size shall be opened 
at one time. Where the total aggregate ex 
ceeds S cubic feet, storage shall be in a 
vented storage vault 1n accordance with 
sections tO OF in an outside 
storage house in accordance with sections 
3.20 CO 23.34. 
72. Storave of film ne 


The following paragraphs apply only to 
negatives (developed film 


General 


13.01. Storage of film negatives in base 
ments 1s prohibited. 

13.02. Kilm negatives in storage or in 
process of handling shall be kept in heavy 
manila envelopes, not exceeding 12 films to 
an envelope. Expanding envelopes shall not 
be used. 

Portrait and Commercial Studi 


3.03. 


lilm negatives shall be kept in 
approved vented cabinets (see secs. 13.0§ 


to 13.11) or in vented storage vaults or out 
side storage houses. Not more than 25 


pounds shall be stored in any single cabi- 
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net. Where the film stored exceeds 1,000 
pounds it shall be in vented storage vaults 
(see secs. 13.12 to 13.27), or in a detached 
structure or roof vault (see secs. 13.28 to 
13.34). 

Notre.—The table may be 
guide in computing the weight of film: 


following used as a 


Number of \pproximate 
negatives weight 
Inche Pounds 
Bs 14 by 17 118 
10 by 12 bo 
= 8 by 1 40 


Other sizes 11 proportion to area.) 


Hospitals and Similar Institutions, Doctors’ 
Offices, and X-ray Laboratories 


13.04. All film negatives shall be stored 
in approved vented cabinets in accordance 
with sections 13.05 to 13.11, or in outside 
storage houses. Approved cabinets shall be 
provided convenient to X-ray rooms for 
current use. Storage in excess of 500 pounds 
of film shall be in an outside storage house 
in accordance with sections 13.28 to 13.34. 
Storage house may be located on the roof. 
Vaults shall not be located within the build- 
ing. 

Vented Cabinets 

13.05. No single cabinet shall exceed 10 
cubic feet capacity . Not over 250 pounds of 
films shall be kept in any single cabinet. 

Note.—Each insulated vented 


as a single cabinet. 


unit 1s considered 


13.06. All cabinets shall be of approved 


insulated construction. 
Norte. 


film in manila envel 


Under average conditions of storage of 


opes (six films to the envelope), 
1 cubic foot of storage represents approximately 20 
pounds of film, due allowance being made for space 
cubic foot of film 
ypes weighs from 6 


not occupied bv film. Actually 


negatives in envelk 


to 64 pounds. 


13.07. Cabinets shall be equipped with 
at least one automatic sprinkler in each 
compartment (unit) unless specifically ap- 
proved for use without automatic sprink- 
lers. 
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1}. 8. Each cabinet shall be provided 
with a vent to the outside of the building. 
Kor a cabinet of 10 cubic feet inside volume 
the vent opening shall be not less than 56 
square inches. For smaller cabinets the 
vent area shall be in proportion to the vol 
ume, except that no cabinet shall have a 
vent area of less than 14 square inches. The 
vent of the cabinet shall be so constructed 
or protected by a substantial metal grid as 
to prevent stoppage of vent in case of com- 
bustion or decomposition of film contents. 

13.09. The vent areas given in these reg- 
ulations are based upon a vent for a pipe 
length of 10 feet. For longer lengths due al- 
lowance shall be made for friction loss and 
turns in pipe. 

13.1 The outlet of each vent shall be 
above re of and at least 2§ feet trom doors, 
windows, other openings, or fire escapes. 

13.11. Vent flues shall be of construction 
equivalent to that required for chimneys or 
of riveted sheet metal not thinner than No. 
18 U.S. gauge; if inside the building, they 
shall be covered with 1 inch of approved 
heat insulating material and not nearer 
than 9 inches to any combustible material. 


Vented Storage Vaults Inside) 

No vault shall exceed 750 cubic 
feet in actual storage capacity, including 
aisles. 

13.13. The floor and walls of every vault 


shall be made of brick at least 8 inches 
thick or of reinforced concrete at least 6 
inches thick. In fireproof buildings the 
building floor may be used as the floor of 
the vault if equivalent in fire resistance to 
the requirements given above. Vaults shall 
be supported by masonry or steel of suffi- 
cient strength to carry the load safely. 
Beams shall rest at both ends of steel gird 
ers. iron or steel columns, or W alls or piers 
of masonry. The supports shall afford at 
least four hours’ protection as determined 
by the Standard Fire Test Specifications. 
Hollow tile shall not be used for foundation 
walls. 

Notre.—Where the design of the bu:ldings is such 
that an excessive floor load would result from having 
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the film vault filled with water, 


the film vault shall 


be provided with one or more scuppers, giving a total 
area of outlet equal to 3 square inches tor each 
sprinkler head installed in the film vault. A depth ot 
10 feet of water will result in a floor load of 62¢ 
pounds per square foot. 

13.14. The roof of vault, if inside the 


building, shall be an independent rein 
forced-concrete roof at least 6 inches thick; 
in a fireproof building, where the floor 
above 1s equivalent to this, i It may serve as 
the roof if side walls are rigidly tied into it; 
in construction of this type a false ceiling 
construction of metal lath and cement plas 
ter 1 inch thick, or the equivalent, and with 
no openings to the concealed space above, 
may be used to limit the total interior vault 
cubic feet. 


space to 7§ Vent may extend 


through this false ceiling and concealed 
space. 

13.15. Vaults shall not be provided with 
skylights or glass windows other than as 
specified under vents. 

13.16. Proximity to boilers, stacks, or 
other sources of heat shall be avoided. 
Where heating 1s necessary to prevent 


freezing, coils shall be provided at the ceil 
ing over aisle space. Pipes and radiators 


shall be SO screened that film can not come 


within 2 feet of them. Only hot water or 
low pressure steam heating shall be al 
lowed, with automatic control limiting 


pressure to 10 pounds per square inch and 
temperature to not in excess of | No 
indirect heating, nor arrangement employ 

ing fans foraircirculation, shall beemploved. 


13.17. Door openings in vault shall bi 


protected by an approved vault door of 
4-hour or longer classification. It shall b 
kept closed except when in use. 

13.18. In heu of the above, door open 
ings may be protected on each side by an 
approved fire door suitable for use in class 


s situations. The interior door shall be at 


tomatic. The outer door shall be ot the 
swing type and close into an approved 
frame. It shall be self-closing, and if fas 


tened open shall be arranged to close auto 
matically in case of fire originating in or out 
of vault. 
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Norte. \ vault aoor, while not ¢ tain of being 
kept shut, will provide superior protection against 
the passage of fumes 

kilms in vaults shall be stored 


upon shelves, or in cabinets which are de 
signed to permit the effective distribution 
of water from automatic sprinklers and are 
specifically approved for use in vaults. Or 
dinary filing cabinet shall not be used in 
vaults. If wooden shelving 1s used, this shall 
be of slatted construction, with slats not 
Over 4 inches wide and space 
inch apart. If steel shelving is used, the 
shelves shall be perforated to the amount 
of at least 


d at least 1 


20 per cent of the shelf area. 
Shelves of iron pipe, angles or similar con 


struction shall have open spaces to the 


amount of at least 2 
area. Vertical incombustible partitions, 


equivalent in heat insulation and durability 


to three-eighth-inch hard asbestos, shall be 


provided to divide 


not over 3 feet wide and so plac 


shelving tO sections 


gd as not to 


obstruct distribution from sprinkler heads. 


13.20. Each vault shall be eq 
approved automatic sprinklers « 


open-head sprinkler system « 


ipped with 
r with an 
ontrolled by 


to be ap 


heat actuate d dev 1¢ es. the SVSt 
proved for this particular use. Sprinklers 
shall be arranged according to the sprinkler 
regulations in so far as applicable. The area 
tO be covered ly each sprink] r head shall 
square feet of floor 


Proper batHes shall be provid 


not exceed 1s area. 
betw een 
heads. 

13.21. Substantial metal grids of approx 


imately 2-inch mesh shall be installed to 


clogging or stoppage 
m above the top of the 


or cabinets higher than 


vent and 
shelving 


2 feet below the 
sprinklers, and thus interfering with distri 
bution of water. 


oe kK.ach vault shall separatel\ vent 


to the outer air, with a vent having a mint 


mum effective sectional area of 150 square 


pounds of n 
kor a standard vault of « 


inches per 1, capacity. 
ubic feet con 
taining 10, pounds of film. the 
opening shall be 1,500 square inches. 

13.23. The 


outlet of each vent shall be 


per cent of the shelt 
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above roof and at least 25 feet from doors, 
windows, other openings, or fire escapes. 
13.24. All horizontal or vertical flues in- 
side of the building shall be of s-inch rein- 
forced concrete or of a construction equiva- 
lent to that of chimneys. 
Exterior metal flues shall be of a 
construction equivalent to that of smoke- 
stacks. 


13.26. Each vent opening directly through 
an exterior wall shall be protected against 
the weather by single-thickness glass (one- 
sixteenth inch thick), painted a dark color, 
or by other incombustible fragile material, 
in a sash arranged to open outward auto- 
matically in case of fire by the use of an ap- 
proved releasing device placed inside the 
film storage. The area of the glass shall be 
the effective area of the vent 
opening. No pane of glass shall be smaller 
than 200 square inches. 

13.27. A light not coarser 
than one-eighth-inch mesh shall also be 
placed over each vent, so arranged as not 


sectional 
wire screen 


to interfere with the automatic operation 
of the sash. Bars or screen, if used to pre- 
vent burglary or injury to contents, shall 
not have a mesh of less than 4 inches, shall 
be located inside the light wire screen, and 
shall give a net opening equal to that called 
for under paragraph 13.22 


Outside Stora House. 


13.28. Buildings should preferably be lo- 
cated at least 100 feet away from any other 
building or combustible material. If on a 
roof, or within 1 feet of anv other build- 
ing or combustible material stored in the 
open, the building have all walls 
equivalent in fire resistance to 4 inches of 
COnCTEtE, OF 4 cell inch tile. Door open- 
ings in such walls shall be protected by ap- 
proved fire doors suitable for use in class B 
situations. Skylights shall be protected in 


shall 


such a manner as to prevent radiated heat 
or flying brands from igniting the contents 
of the building. 


> 


Buildings exceeding 75 


cubic feet 
capacity shall be divided into sections of 


cubic feet by unpierced walls 


not over 


mir nt 
niling oft 
} VI 
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of construction equivalent to that required 
for the exterior walls. 

13.30. In hospitals access to the outside 
storage rooms shall be by means of a bal- 
cony or vestibule open to the outside air, 
with no direct communication between the 
room ayy the building. 

13.31. Heating shall be in 
section 13.16. 


accordance 


13.32. Interior equipment shall be in ac- 
cordance with section I 3.19. 
13.33. If the storage house is located 


within 100 feet of any other building, auto- 
matic sprinkler protection shall be provided 
in accordance with sections 13.20 to 13.21. 
13.34. Vents shall be in accordance with 
sections 13.22 to 13.23. 
I4. General 

(Applies to both unexposed films and 
film negatives.) 

14.01. All wiring and equipment shall 
conform to the National Electrical Code. 
See article 32, Hazardous Locations. 

14.02. Only incandescent electric lights 
shall be permitted. In storage rooms these 
shall be protected with either substantial 
wire guards or vapor-proof globes, or both. 

14.03. The use of portable lights on ex- 
tension cords in any storage room or vault 
is prohibited. 

14.04. Iluminators shall be so built that 
the diffusing glass does not become over- 
heated. There shall be no unnecessary dis- 
play of negatives in lighted illuminators. 

14.05. Smoking shall be prohibited in 
rooms where film is handled or stored. Con- 
spicuous smoking’”’ shall 
posted in prominent places. 

14.06. No films shall be stored within 2 
feet of steam pipes, radiators, chimneys, or 
other sources of heat. 

14.07. Film driers, if used, shall be of ap- 
proved type. 

14.08. First-aid fire appliances of types 
using water or water solutions shall be pro 
vided for the protection of all rooms con 
taining film. 


signs be 


Nore. 


considered suitable: Soda-acid, pump tank, calcium 


The following types of extinguisher are 
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chloride, and loaded stream. Small hose equipment 


is likewise suitable. 

14.09. Discarded film shall be stored and 
handled in the same manner as other film 
until removed from the premises. 


OPERATING RULES 
Rules for Nurses, etc. 

A copy of these rules shall be 
given to every X-ray worker, whether tem 
porary or otherwise, upon entering service. 
A signed receipt stating that the rules are 
understood shall be given to the physician 
in charge of the department. 

§.02. A cOpy of these rules, together 
with a copy of first-aid instructions for 
electrical shock, shall be posted conspicu 
ously in all principal X-ray rooms. 
Protective and aprons, 
even though 1n compliance with these rec 
ommendations, do not afford adequate pro 
tection. Consequently, care shall be taken 
at all times not to expose the body unneces 
sarily to radiation. 

15.04. Lead rubber becomes hard 
brittle with age, 


Technicians, 


15.0 


15.03. gloves 


and 
and all such protection 
should be tested at regular intervals for 
possible cracks and imperfections. This test 
should be made radiographically or radi 
oscopically. 

15.05. Radioscopic work should be per 
formed in the minimum time possible, us 
ing the lowest X-ray intensity and smallest 
aperture consistent with demands. It is im 
portant, however, that the Huoroscopist use 
sufficient X-ray intensity so that he can see 
without evestrain. 

15.06. The omission of any protectiv 

devices for the sake of expediency of opera 
tion shall be strictly forbidden. 
Before touching any X-ray gen 
erator or high-tension part, particular caré 
shall be taken to make sure that the main 
line switch ts open and the whole apparatus 
is disconnected from the power line. 

15.08. 


14.0 


In the case of equipment having 
high-tension condensers, care shall be take 
that both sides of the high tension are ac 

tually and securely grounded before touch 

ing any part thereof. 
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1s.og. If the transformer and controls 
are located in a remote room, a plaque 
reading “Do nor roucn”’ shall be hung 
over the main-line switch when it is neces- 
sary to touch high-tension parts in another 
room. 

15.10. Where several appliances for treat- 
ment or examination may be connected to 
a common high-tension system, care shall 
be taken that conductors to all idle equip 
ment are disconnected. 

is.it. Where the machine operation de- 
pends upon two persons, a distinctly au 
dible or visible signal shall be given by the 
operator before throwing on the high ten 
sion, and areturn signal received from the 
person using the equipment. 

15.12. Any acoustical or optical signal 
system for protective purposes should be 
checked daily before commencing work. 

15.13. The main switch should be opened 
immediately upon completion of the X-ray 


work,or when the machine 1s not 1n actual 


USC. 

15.14. The high-tension overhead sys 
tem should be examined frequently for pos- 
sible faulty insulators or loose parts. 

iis. A daily check shall be made, to be 


certain that no idle flexible high-tension 
leads extend below the minimum prescribed 
height abov the floor. 


15.16. All 


be examined W eekly ° 


shall 


grounding connections 


15.17. All high-tension barriers shall be 
examined frequently. When possible, this 
should be done when cleaning the appara 
tus. 

15.18. In case of fire in the X-ray or con- 
trol rooms, or in any part of the building, 
all X-ray apparatus should be immediately 
disconnected from the mains by opening 
the main power line switch. 

1s.1g. All workers should be thoroughly 
familiar with the Schaetter prone pressure 
method of resuscitation in case of electric 
shock, and a set of such instructions should 
be posted conspicuously in each main room. 
\bove the description of the method should 
be placed the instructions: 
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This hospital may be provided with pul- 
motor or other resuscitation apparatus. Do not 
wait to send for it, but proceed immediately 
with the Schaeffer prone pressure method. 


15.20. How to give artificial respiration 
by the prone pressure method: 

1. Lay the patient on his belly, one arm 
extended directly overhead, the other arm 
bent at elbow and with the face turned out- 
ward and resting on hand or forearm, so 
that the nose and mouth are free for breath- 
ing. (See fig. 1.) 

2. Kneel straddling the patient’s thighs 
with your knees placed at such a distance 
from the hip bones as will allow you to as- 
sume the position shown in Figure 1. 

Place the palms of the hands on the small 
of the back, with fingers resting on the ribs, 
the little finger just touching the lowest rib, 
with the thumb and fingers in a natural po- 
sition, and the tips of the fingers just out of 
sight. (See fig. 1. 

3. With arms held straight, swing for- 
ward slowly, so that the weight of your 
body is gradually brought to bear upon the 
patient. The shoulder should be directly 
over the heel of the hand at the end of the 
forward swing. (See fig. 2.) Do not bend 
your elbows. This operation should take 
about two seconds. 

4. Now immediately swing backward, so 
as to remove the pressure completely. (See 
ng. 3.) 

s. After forward 
again. Thus repeat deliberately 12 to 15 


two seconds swing 
times a minute the double movement of 
compression and release, a complete res- 
piration in four or five seconds. 

6. Continue artificial respiration without 
interruption until natural breathing 1s re- 
stored; if necessary, four hours or longer, or 
until a physician declares the patient 1s 
dead. 


\s soon as this artificial respiration 
has been started and while it is being con- 
tinued an assistant should loosen any tight 
clothing about the patient’s neck, chest, or 
waist. Keep the patient warm. Do not give 


2 Reprint from the Pub 


c Health Reports, 43, No. 3, pp. 111- 
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Figure 1. Resuscitation position 1 


a 
a 
B 
FIGURE 2. Resuscitation position 2 
| 4 
~ amt ~ 
4 > “a 
~ 
~ 
Figure 3. Resuscitation position 3 
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any liquids whatever by mouth until the 
patient is fully conscious. 

8. To avoid strain on the heart when the 
patient revives, he should be kept lying 


down and not allowed to stand or sit up. If 


the doctor has not arrived by th 


time the 
patient has revived, he should be given 


some stimulant, such as one teaspoonful of 


aromatic spirits of ammonia in a small glass 
of water or a hot drink of coffee or tea, etc. 
The patient should be kept warm. 


g. Resuscitation should be carried on at 
the nearest possible point to where the pa 
tient received his injuries. He should not 
be moved from this point until he is breath 
ing normally of his own volition and then 
moved only ina ly ing position. Should it be 
necessary, due tO extreme weather condi 
tions, etc., to move the patient before he 1s 
breathing normally, resuscitation should be 
carried on during the time that hi 


moved. 


1s being 


io. A brief return of natural respiration 
Is not a certain indication for stopping the 
resuscitation. Not trequently the patient, 


after a temporary recovery of respiration, 


stops breathing again. The patient must be 


watched,andif natural breathingstops, arti 
ficial respiration should be resumed at once. 


11. In carrving out resuscitation it may 


be necessary to change the operator. This 


change must be made without losing the 
this 


sults at the tin 


rhythm of respiration. By procedure 
no confusion re change 


Tope rator,anda regular rhy thi IS Kept up 


Rules for Phystetan ( 
6.01. The eficiency of X-ray protection 
and protective devices shall lL) xamined 


1] 


upon installation and vVveari\ 


thereafter. 
This shall be accomplished with a fluores 
cent screen hitting closely ov 


The Huores« 


well dark-adapted eve shall b 


the cy Co. 


detection of any nce Ly the 


considered 


a hazard and be remedied. 
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16.02. For the purpose of providing 
safety for the working personnel, it is rec- 
ommended that such annual inspection of 
X-ray protection be conducted by an ex- 
pert in such work. 

16.03. At least every four months each 
worker shall be supplied with a dental 
X-ray film half covered with lead foil, 
which shall be worn on the breast continu- 
ously, with the film side out, for 15 working 
days. If, upon development, appreciable 
darkening of the exposed part of the film 1s 
indicated, the cause therefor shall be in- 
vestigated and eliminated. 

16.04. Circuit-breakers should be 
amined monthly to be 


ex- 
certain that the 
overload adjustment is correct. 


Personne 


Working Conditions 


17.01. It is the duty of the physician in 
charge of an X-ray department to be re- 
sponsible for the health and safety of all 
workers in so far as conditions permit. 
17.02. Favorable conditions 
shall include provision for workers of ample 
light and air, sufficient 
spare time, and satisfactory protection. 


E7304. 


working 


sunshine, fresh 
Every assistant, technician, and 
operator should be given at least four weeks’ 
vacation a year with at least two weeks of 
this consecutively and during the summer 
months. 

17.04. All persons occupied in radiolog- 
ical work should be examined for general 
radiation injuries yearly. Complete blood 
counts should be made bimonthly. The re- 
sults of all tests and examinations should 
be permanently recorded. It is advisable 
that all persons be care fully examined be- 
fore entering radiological work. 


the committee. 


YLOR, 
Committee 
lium Protection 
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STUDIES ON THE TEMPOROMANDIBULAR JOINT*+ 


By DR. WALTER ALTSCHUL 


Dozent in Roentgenology at the German University of Prague 


PRAGUE, CZECHOSLOVAKIA 


N DISEASES and injuries of the tem- 

poromandibular joint, it is of the utmost 
importance to obtain good roentgenograms 
which show the joint clearly and without 
distortion, with no other parts of the skull 
superimposed. It is therefore very oppor- 
tune that Bishop! takes up this neglected 
subject and discusses the various normal 
and pathological relationships from the 
anatomical, clinical and roentgenologic an- 
gles. Although agreeing with him in all 
other respects, | do not believe that the 
methods of exposure as described by him 
are entirely adequate. 

The roentgenograms accompanying his 
article do not give a clear unobstructed 
view of the temporomandibular joint. In- 
deed, the joint 1s so superimposed by the 
basilar skull that in some instances it 1s 
extremely difficult to judge the pathology. 
His method does not in any way ideally 
substantiate his claim for better diagnostic 
and therapeutic results because of clearer 
and more accurate visualization of the tem- 
poromandibular joint. Indeed, in my opin- 
ion, his method has no essential advantage 
over those procedures now in use. Bishop, 
it must be admitted, drew on only one 
source in the roentgenological literature 
concerning the temporomandibular joint, 
and made no reference to the numerous 
German studies in this field. Of these Ger- 
man methods, | will leave out of considera- 
tion the various types of oblique neck ap- 
proaches, because although good roent- 
genograms of the horizontal mandibular 
ramus can be obtained, the joint itself is 
shown greatly distorted. 

Algyogyi proposed an oblique exposure 
through the open mouth in order to show 

Bishop, 


mandibular joint. 
21, §56-56 


Paul A. A roentgen consideration of the temporo 
Am. J. RoentGenor. & Rav. THERAPY, 1929, 


* Read before the 


Seventh German Roentgenological Congr: 


the isolated temporomandibular joint. The 
patient lies on his side with the mouth open 
as wide as possible, the jaws being held 
apart by a piece of cork between the teeth. 
The head 1s then rotated on its vertical axis 
in such a manner that the face is turned 
slightly away from the supporting table. 
\t the same time, the head is also rotated 
on its sagittal axis so that the chin is far 
ther from the table than is the sagittal su 
ture. This is the position which brings forth 
the greatest contraction of the sternocleido 
mastoid on the same side as the desired 
temporomandibular joint. A small com 
pression diaphragm is then inserted at such 
an angle that the main ray from the tube 
enters below the second molar of the sam« 
side. 

The method of Wiesner is very similar, 
except that he brings the tube very close 
up, because the difference in the two man 
dibular shadows is greatly accentuated by 
this maneuver. 

Gocht likewise fixes the mouth, opened 
as far as possible, by means of a cork be 
tween the incisors. How ever, he directs the 
main ray not through the molars but rather 
through the mandibular notch. The focus 
is perpendicular above a point about 1.5 to 
2 cm. from the near temporomandibular 
joint. Bauer again described this method 
during the war. 

The roentgenograms obtained with these 
methods are quite distinct and are clearer 
than those obtained by Bishop’s method. 
However, they have the disadvantage in 
that they presuppose an ability on the part 
of the patient to open the mouth. Unfortu 
nately, roentgenography of the temporo 
mandibular joint is called for almost en 
tirely in those cases in which the mouth 
cannot be opened or where the attempt to 
do so is accompanied by excruciating pain 


ss at Prague. 


| Translated from the German by Dr. Frederic W. Schreiber, Detroit, Mich. 
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we 


Kic. I. 


Because the above methods were of use 
only in normal temporomandibular joints 
or in those but slightly affected, | proposed 
a method in tgtg? for the isolated repre- 
sentation of the temporomandibular joint. 
In 1927 I also published the technique of 


my method under the title “Some new 

methods in a work 
Altschul, Walter. Die radiologische Darstellung des Kiefer 

\ GE .&R | 


which also seems to have escaped Bishop. 
There I described my methods in detail 
and it will be unnecessary for me to go into 
them more fully here. Unfortunately, due 
to technical reasons at the time, the roent- 
genograms made by my method were not 
used, a sketch being shown instead. Be- 
cause the clear and untouched reproduction 
is not so easily appreciated from a sketch, 
[ would like to show several roentgeno- 


grams and discuss them with the following 
cases: 


IG. 


% 
Pa, 
> a 
4 
Fic. 2. 
iG. 3a. 
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Case i. Fracture of the Condyloid Process. Vhe 
roentgenogram shows a diagonal fracture about 
2 cm. below the condyle, although the condyle 
itself is apparently not displaced (Fig. 1). 

Case u. Fracture of the Condyloid Process with 
Displacement of the Condyle. There is a fracture 
in practically the same position as in Case 1. 
However, the condyle which has been broken 
off is displaced backward and upward so that 
the mandibular fossa appears empty. The man 
dible itself is pushed upward so that the broken 
endimpinges on the posterior rim of the mandib 
ular fossa (Fig. 2). 


Case wt. Complete Ankylosts of the Tem 
mandibular Foint. The mandibular fossa and 
the condyle have both been destroved to such 
an extent that a bony union has been estab 
lished between the temporal bone and the ma 
dible. There has been a production of vars 
bone density so that the whole area appear 
mottled (Fig. 34). This case was operated on 
(resection with interposition of cartilag Th 


postoperative roentgenograms show a pseudo 
tossa which is very shallow and appears opp 
site to the very short stump of the condyl 


process. The whole lower jaw is natural] 


w 
; 
| 
Fic. 
A a 
4 Le, 
x 
\ 
6. Fic. 7. 
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pushed upward because of the defect, a condi 


tion which can be easily recognized from the 


position of the coronoid process (Fig. . These 
two films were also reproduced in the original 


artic le. 


Case iv. Tuberculous Focus in the Mandible. 
[here is seen in the mandible immediately be 
low the articular surface, a somewhat lentil 


shaped area of decreased density wh ch cer 
tainly cannot be considered anything but tuber 


ulous kig 
cu v.4 


( ASI Lub dD. SIV lion the Joint. 
Che roentgenogram shows the mandibular fossa 
empty and appears com 


pletely destroyed, the condyloid process re 


entirely the condyle 


maining only as a short irregular stump. This 
case, which was also complicated by a fistula, 


was given roentgen therapy and clinically 
Since the 
ng recovery show no essential change, | 


howing the first film here (1 
( SE Tu Focu Coronotada 


zed area ot lessened density 


completely healed. roentgenograms 


1} 


am ony 


Ccoronold pre ces 


[he joint 
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itself does not appear so plainly in this picture 
because the central ray was intentionally di- 
rected to best demonstrate the coronoid process 
(Fig. 6). 

Case vit. Sarcoma of the Mandible. The man- 
dible is fattened as a whole and shows complete 
loss of bony structure and calcium in the con- 
dyle as well as in the ascending ramus. One 
can see only a faint shadow instead of the usual 
bone density. In this case the tumor had en- 
tirely replaced the bony structure (Fig. 7) 


SUMMARY 

The roentgenograms reproduced above 
show not only the articular surface of the 
mandible but also the mandible not super- 
imposed by overlying parts, which is in 
contrast to all methods hitherto published. 
With this method even slight variations, as 
in Case Iv, can be appreciated. By employ- 
ing this method it will be possible to deal 
successfully with a great number of diseases 
of the mandible which have remained ob- 
scure up to the present time. 


herr) 
can be seen in thes. 
WY 
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IS IRRITATION A CAUSE OF CANCER?* 


By ARTHUR W. ERSKINE, M.D. 


CEDAR RAPIDS, 


XYINCE the time of Virchow, medical 
literature has abounded in references to 
the theory that chronic intermittent irrita- 
tion is often the cause of cancer. The litera- 
ture also shows that the evidence supporting 
the theory has seldom been subjected to 
scientific analysis. In the campaign for the 
prevention of cancer, the importance of 
removing sources of irritation has been so 
stressed that the average layman is in 
danger of being led into the belief that can- 
cer appears only on sites subjected to long- 
continued trauma. 

The most frequently cited instances sup- 
porting the irritation theory are: smokers’ 
cancer of the lip, cancer of the cheek op- 
posite a rough tooth, gastric cancer fol- 
lowing gastric ulcer, cancer of the cervix 
following unrepaired lacerations, chimney 
sweeps’ cancer and kangri burn cancer. 

If the irritation theory is to be considered 
tenable, the incidence of cancer should con- 
form to three postulates. 

1. Cancer should develop 
quently on irritated areas. 

2. Chronic irritation of any area should 
be followed by the appearance of cancer. 

3. Cancer should not appear on unir 
ritated areas. 


most fre- 


Let us see how well the more common ex- 
amples of cancers supposedly resulting 
from irritation conform to these posulates. 

Seventy-five per cent of all cancers of the 
lip occur in smokers, and so good a statistt- 
cian as Bloodgood states flatly that smok- 
ing causes leucoplakia. However, 75 per 
cent of all men of cancer age are smokers. 
A far more interesting and significant fact 
in my own series is that in patients with 
cancer of the lip coming under my observa- 
tion during the past ten years, almost ex- 
actly half of the lesions have appeared op- 
posite the side on which the pipe or cigar 
or cigarette has been habitually held. If such 
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cancers are caused by mechanical irrita 
tion, why do they not all appear where the 
pipe stem touches the lip? If they are 
caused by wood tar, or some other distil 
lation product of tobacco, why are they not 
observed on the tip of the tongue? 

Most cancers of the cheek occur in 
mouths containing one or more rough 
teeth. About the same percentage of per 
sons over fifty years of age have rough 
teeth if they have any at all. 

Whether gastric ulcer frequently be 
comes cancerous is no longer in dispute, 
and it is now fairly well established that the 
incidence of gastric carcinoma is not in 
creased in ulcer patients. It is also a tact 
that cancer of the duodenum is extremely 
rare although duodenal ulcer is much more 
common than gastric ulcer. 

Cancer of the cervix often follows lacera 
tion. It is not unknown in spinsters and 
childless women, and in my own experi 
ence, at least, its incidence 1s not greater, 
proportionately, in those who have borne 
children than in the childless. It 
strange that cancer should be observed so 
much more frequently in the uterus, and 
its analogous male organ, the prostate 
gland, than at the introitus in the female 
and the prepuce in the male. Both of the 
latter regions are more commonl) 


seems 


sub 


jected to irritation than the former. 


Chimney sweeps are now as rare as their 
scrotal cancers which resulted, theoreti 
cally, from and irritation. Dirty 
scrota, and scrota irritated by lice, ring 
worm, heat and friction are still common 
enough, but there is apparently no relation 
between the amount of dirt and itching and 
the frequency of cancer. Leitch believes 
that soot does not act merely as a mechani 
cal irritant, as coal dirt in coal miners does 
not produce cancer. He suggests that the 
oily secretion from the sebaceous glands of 


soot 


* Read at the Thirty-first Annual Meeting, American Roentgen Ray Society, West Baden, Ind., Se pt. 23-26, 1930. 
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the scrotum acts as a solvent. On the other 
hand, the contention of Southam and Wil- 
son that mule spinners’ cancer of the scro- 
tum is the result of a long-continued con- 
tact with lubricating oils has been shown to 
be true only in cotton mills where the tem- 
perature is high and the air moist. In 
woolen mills where the air is cool and dry 
there seems to be no undue liability to 
scrotal cancer. It is difficult to reconcile 
these various facts with the irritation the- 
ory. It seems reasonable to believe that 
chimney sweeps’ cancer is the same as tar 
cancer. There is certainly no evidence to 
show that the carcinogenic qualities of the 
various tars depend upon, or are in direct 
ratio with, the degree of irritation they pro 
duce. 

The kangri burn cancer of the skin of the 
abdomen, supposedly produced by the heat 
of a basket of burning charcoal carried by 


natives of Thibet, is a classic example of 
the application of the irritation theory. If 


heat pre duces cancer in Thibet it should do 
it here and we should see cancers of the 
palms of the hands in housewives and 
blacksmiths, and of the forehead and 
cheeks in stokers, puddlers, molders, and 
workers 1n hot metal. The incidence of can 
cer in such occupations does not seem to be 
strikingly high. 

Instances can be multiplied almost in 
definitely to show that our second postu 


late does not apply, and that irritation of 


circumscribed areas does not always, or 


even often, result in the development of 


cancer. Krom records compiled in 1925 


showing the location of the lesion in 504 of 


my own cases of skin cancer, the average 
age of the patients being fifty-seven, and ap 
proximately half of them wearing glasses, | 
found only 6 cancers on that part of the 
bridge and sides of the nose so commonly 
irritated by the nosepiece of spectacles. 
Three of the 2) patients wore glasses and 3 
did not. Since all these patients were sus- 
ceptible to cancer, as shown by the fact 
that they had it, and since all those who 
wore glasses were subjected to chronic in 


termittent localized irritation, it would 
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seem reasonable that the most lukewarm 
believer in the irritation theory would ex- 
pect from §0 to 1 
develop in the 25 


> cancers of the nose to 

spectacle-wearing pa- 
tients. In a more recent series of 23 spec- 
tacle-wearing patients with cancer on or 
near the bridge of the nose | found that the 
nosepiece of the glasses touched the lesion 
only twice. 

If irritation causes cancer, why do not 
large numbers of corns become cancerous? 
Why does cancer of the rectum not start 
at the rather 
than at a distance of 2 or 3 inches from the 


mucocutaneous junction 


anus? The former is certainly subjected to 
much more constant irritation than the 
usual site of rectal cancer. Why is cancer so 
seldom seen in the palms of the hands, the 
tips of the fingers, or around the nails? The 
answer is obvious. Irritated areas do not 
become cancerous except in such numbers 
as may be accounted for by coincidence. 

A moment’s reflection will convince us 
that our third postulate, that cancer does 
not occur on unirritated areas, is not sup- 
ported by the facts. Cancers of the cheeks 
and forehead in spectacle-wearing indi- 
viduals with irritated noses, cancers of the 
lip on the opposite side from where the 
pipe or cigar or cigarette is habitually held, 
cancer of the rectum in patients with anal 
fissure, and cancer of the stomach with no 
history of ulcer or errors of diet, are so fre- 
quently observed by everyone who treats 
malignant conditions as to leave no doubt 
that not only does cancer appear on unir- 
ritated areas, but it often does so in prefer- 
ence to developing on an adjacent irritated 
area. 

CONCLUSIONS 

1. Certain areas, commonly subjected to 
chronic irritation, notably the lower lip, 
are common sites of cancer, but the in- 
cidence of cancer at the point of maximum 
irritation on these areas is not greater than 
can be accounted for by coincidence. 

2. Other areas, commonly subjected to 
severe and prolonged irritation, are less 
liable to cancer than can be explained by 
laws of chance. 
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Appearance of cancer on unirritated 
areas Is common. 
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Dr. | PortMann, Cleveland, O. I am 
heartily in accord with Dr. Erskine’s ap parent 
disagreement with the theory that irritation per 
“the cause” of cancer. Of 
“irritation” is very broad and 
may be interpreted to mean almost any sort of 
foreign physical, chemical 
however, 


se 1s ‘“‘a cause’”’ or 


course the term 


bacterial action; 
I believe that most of us think of irri 
tation in the commonly accepted sense of me 
chanical excitation. 

It seems to me that there is a distinct rela 
tionship between tar cancer, smokers’ cancer of 
the lip, chimney sweeps’ cancer, mule spinners’ 
cancer and kangri cancer in that burningor 
burned substances or products of combustion 
would seem to be a factor. Burrow’s experi 
ments and other investigations would indicate 
that these substances are fat solvents and play 
some unknown réle in the metabolism or phys 
iochemistry of the tissues which are or become 
malignant. 

Exponents of the irritation theory of the eti 
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The evidence supporting the theory 
that irritatron is the cause of cancer will not 
bear scientific analysis. 
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nake tllog 


cal explanations of the other types of mal 


ology of cancer usually disregard or 
gnant 
many of which cannot be mad 


form consistently to the theory. 


disease, to con 
kor example, 
I may cite the numerous sarcomata, the en 

teratomata, and other 
originate in embryonal inclusions or cell rest 
Nor can we the 
Maude Slye investigations indicate a 
strong probability of some hereditary influenc« 
which fortunately the Mendelian 
as a recessive, and in which irritation cannot be 
said to be a factor. Any theory of the etiology 
of malignant disease must certainly 


bryomata or which 


disregard excellent work of 
whose 


follows law 


] 
include the 
possibility of hereditary influences being abl 
Phe 


to produce or suppress neoplastic growth. 
this into a 


irritation theory does not take 
count. 

It seems to me that we must look for the 
etiology of malignant diseases and x tumors by 
stipe to discover a process or pr 

1 which there is growth sti sonar tg or 


( 
ot 
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growth suppression in the organism which 


harbors the neoplasm. There are a number of 


normal processes which are known to be growth 
stimuli and in which neoplasms are frequently 
coincidental. An example of local growth stimu- 
lus is seen in thyroid hyperplasia with insuffi 
ciency. The gland grows very rapidly. In some 
regions thyroid adenomas are very prevalent 
and some of these become malignant. An exam 
ple of a local neoplasm which produces general. 
ized growth is pituitary hyperplasia or adenoma 
which causes gigantism. It is also interesting to 
conjecture why a branchial cleft cyst which de- 
velops through a normal embryonal analogue 
should be benign up to thirty-five years of age 
but at fifty years of age, when cellular growth 
is nil, so frequently becomes malignant. When 
the normal growth is suppressed we begin to 
see abnormal growth development. When the 
ovary and prostate begin to degenerate we begin 
to have the neoplastic diseases. It may be said 
to be normal for the prostate to undergo hyper 
trophy or hyperplasia with the development 
of an adenomatous condition which is a neo 
plasm up to a certain point, after which in many 
cases the stimulus the de 
velopment of malignant growth. Another ex 


is carried over into 


tremely interesting example of the growth-pro 
ducing stimulus of an individual is the unusu 
ally rapid development of cancer of the breast 
or cervix In a pregnant woman when her entire 
organism is working to produce growth and in 
whom the parasitic malignant disease develops 
Exactly 


the normal fetus. 
the reverse state of affairs is seen when the same 


just as rapidly as 


type of cancer develops very slowly in an el 
derly woman in whom the growth stimulus has 
ceased or the suppressive influences are 


Stronger. 
It is my opinion that we should 
that 


11S¢ ard the 
other ex 
traneous influence plays an essential role or 1s 


theory Irritation per Sse OF any 
an etiological factor in the production of malig 
nant disease or other forms of ne yplasm. It may 
excite growth or sometimes be a growth stimu 
lus but is not a direct cause. The theory 1s only 
misleading us from directing our attention to 
the normal or abnormal processes which take 
place within the organism and are much more 
likely to produce these diseases. 

Dr. E. H. Skinner, Kansas City, Mo. Being 
more or less of a chronic irritation to my friends 
and enemies, | still adhere to the Cohnheim 
irritation theory for its practical advantages. 
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The essayist has offered nothing in place of the 
irritation theory. He has only thrown us back 
into the stream again, to let us fight our way 
to shore. 

The irritation theory is a very satisfactory 
theory to expound to the laity and I don’t want 
to lose it without a satisfactory substitute. I am 
confident that in the succeeding age, whatever 
that may be, probably a million years from 
now, we may find the cause of cancer. But at 
the present time, the irritation theory is a 
very satisfactory theory in training people to 
take care of themselves a little better and in 
order to avoid certain things which we know do 
develop at the site of what may be called 
irritations. I disagree thoroughly with the es- 
sayist when he says that carcinoma of the cer- 
vix occurs as frequently in those who have not 
borne children as in those who do. This is not 
my experience at all and I don’t think that the 
statistics warrant his contention. While we do 
have carcinoma of the cervix of identically the 
same type in the virgin or in the non-child-bear- 
ing woman as we find in the woman who has 
borne children and has a laceration, still the 
great majority are in women who have had a 
child and have had a laceration. 

There is no doubt in my mind at all but that 
this irritation theory is a very practical thing. 
It is most satisfactory as a means of propaganda 
to induce people to take better care of them- 
selves and to avoid the incidence of cancer. 

Dr. South Bend, Ind. I 
was quite surprised to hear Dr. Erskine state 
the percentage of the incidence of cancer in the 
mouth and the lip as being less than 75 per cent, 
or 75 per cent of those who use tobacco. For 
some years that has been one of the questions 
we asked people who came with cancer of the 
lip or mouth and we rarely find a person with 
cancer of the lip or mouth who does not use 
tobacco. I think it certainly must be as high 
as gs per cent. When one appears who does not 
use tobacco, we make note of it. 

I remember one case, a woman, a nice-ap- 
pearing woman seventy-five years of age, witha 
large cancer of the lip. For some reason we 
didn’t ask her about the tobacco. I remarked to 
my associate afterwards, ‘Here is a case that 
didn’t use tobacco.”” Later on it turned out that 
the secretary had talked to her, and the woman 
had confided to the secretary that she had 
smoked a pipe for over fifty years. 

Dr. E. E. Downs, Woodbury, N. J. In sup- 


460 


port of the paper, there was one thought that | 
was very glad to note and that is just the oppo- 
site to the idea of Dr. Skinner. In educating the 
people that one of the chief causes of cancer is 
irritation, | think we probably do the wrong 
thing. | have at the present time two patients, 
both unmarried who have cancer of the cervix 
and they came in for examination in an in- 
operable condition because they had _ been 
trained that irritation is the essential cause of it 
and for this reason they did not submit to an 
early examination. 

1 feel that the irritation theory is probably 
overdone with the laity. 

Dr. Erskine (closing). | am sorry, of course, 
that I have no theory to supplant the irritation 
theory. While it is true that the irritation 
theory is a good talking theory, as Dr. Skinner 
says, | believe the method of transmission of 
malaria, for example, would have been dis 
covered much sooner if there had not been so 
much talk about an invisible miasma that rose 
from stagnant water. Something did rise from 
stagnant water that carried malaria, but the 
miasmatic theory was such a perfect theory, 


Arthur W. 


Erskine Serr 


such a beautiful talking theory, that it seemed 
to satisfy almost every requirement. Nobody 
likes to be an inconoclast but if it 
seems to me it must be true, that there 


Is true, as it 
not 

of 
cancer, as people who are educating the laity 


as much to irritation being a primary cause 
would seem to expect us to believe, is it not 
possible that progress 1s held back by our sat 
faction in an apparently perfect theory which, 
nevertheless, may not be true? 

sof the 
spinsters a 


I did not say there are as many cance 
cervix in childless women or in 
there are in women who have borne children. 
Proportionately in my own experience, thi 
have been as many, but not actually. 

One other thing, the smokers. In our con 
munity, chewing is rather common among | 
ple of cancer age and, naturally, | did not 
clude the tobacco chewers among the ones who 
had smokers’ cancer of the lip. It chew 
Causes cancer, 1t causes it inside the mouth, on 
the tongue and cheeks. Everybody who ha 
ever chewed tobacco knows the irritation is not 
ia the lip from chewing tobacco; it 
mouth. 
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FURTHER OBSERVATIONS ON THE TREATMENT OF 
SUPERFICIAL MALIGNANCY* 


G. W. GRIER, M.D. 


YINCE igts | have been treating super 
ficial malignancy with what might be 
termed massive doses of unfiltered roent 
gen rays. The technique used was des 
scribed in a report made 1n 1g21! and again 
in 1926.2 Up to the present, 761 cases have 
been treated by this method. kor the con 
venience of the reader | will again describe 
the technique. 

The lesion and a small margin of sur 
rounding normal tissue 1s subjected to two, 
three, or four 
filtered 


treatments of totally un 


roentgen rays, the number of 


treatments depending upon the severity of 


the lesion. The treatments are given daily, 
or on alternate days, so that the ettect 1S 
a single effect practically equal to the sum 
of the treatments. It is important that the 
interval shall not be long enough to allow 
of any appreciable loss of effect between 
treatments. With increasing experience few 
cases are given less than three treatments. 
Errors in judgment regarding dosage are 
much more apt 


to incline toward under 


than over-dosage. A very large majority of 


the recurrences seen hav e obviously been 
due to under-dosage, whereas ill effects 
from over-dosage have occurred only two 
or three times in the entire series. 

lesions on the lip and hand are more re 
sistant than those occurring on other cuta 
neous surfaces and should be given at least 
four or preferably five treatments. Each 
treatment is applied for ten minutes, using 


¢ ma. of current at | inches skin 


kv., I 
target distance and using no filter of any 
kind. The number of treatments given de 
pends upon the size, thickness and hard 
ness of the lesion. 

\s mentioned betore, from two to five 
such treatments are given. For an area 
cm. in diameter, which is about the size of 
the average lesion, each treatment is ap 


tt f \ 
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proximately one and one-half times an ery- 
thema dose. During the first few years in 
which this method was used, considerable 
doubt was expressed as to the propriety of 
using such large doses of unfiltered radia- 
tion. However, with the passage of time 
this technique has become quite generally 
accepted as the standard method of treat- 
ment for superficial lesions. It is a matter of 
much interest that the studies of Martin, 
Quimby and Pack* recently reported show 
that the dosage of radium emanation which 
must be applied to all parts of a deeply situ- 
ated malignant growth in order to insure 
complete regression is from six to ten times 
an erythema dose. This parallels very 
closely the total dosage of roentgen radia- 
tion used in the method under considera- 
tion. This large quantity of unfiltered radia- 
tion, of course, produces tissue necrosis, 
and a sloughing wound results. The slough- 
ing begins about ten days or two weeks 
after the treatment is applied and lasts 
from two to three weeks, when healing 
begins. This usually proceeds very rapidly 
and is almost certain to be complete if 
sufficient radiation has been applied and if 
the lesion is not too large. As will be men- 
tioned later, large lesions are probably 
better treated by a different technique. 
Emphasis should perhaps be laid on the 
fact that these large doses cannot be used 
with filtered radiation, since if one applies 
sufficient radiation of that quality to pro- 
duce tissue necrosis, the wound will prob- 
ably not heal spontaneously. 

The technique described has been our 
standard now in the treatment of super- 
ficial malignancy for about fifteen years 
and it has probably been as satisfactory as 
any routine procedure ever can be. There 
is, of course, a certain percentage of re- 
currences and number of 


also a certain 
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cases of various sorts which experience has 
taught are more suitable for other methods 
of treatment. It is mainly to consider these 
exceptions that this paper is presented. 

Let us consider first the question of re- 
currence. These might conceivably be 
classified as due either to insufficient treat- 
ment, or to the fact that they should have 
been treated by some other method. In 
analyzing our own cases we have found 
that by far the greater majority of recur- 
rences occur in cases that have had only a 
small amount of treatment due to a mis- 
take in estimating the dosage necessary. If 
the amount of treatment given previously 
is not known, a point of some value as a 
guide to further treatment is that recur- 
rences due to under-dosage usually occur 
at the edge of the scar of the previous 
lesion. 

Recurrences after ineffective treatment 
other than radiation, such as caustics, ful- 
guration, etc., are more apt to resemble the 
primary lesion. Recurrences following sur- 
gical removal are also apt to have the char- 
acteristics of a primary lesion. If the recur- 
rence involves the entire area previously 
treated by radiation, if the diagnosis is cer- 
tain and the dosage given should have been 
adequate, it is probably better to carry out 
other treatment which will later be de- 
scribed for refractory lesions. All other re- 
currences may again be treated by the 
standard technique, being careful to apply 
adequate dosage. Warning should be given 
not to mistake the breaking down of a scar 
for a recurrence. The vitality of any scar is 
always subnormal and, in addition, the 
cases under consideration have the further 
handicap of a large dose of radiation so that 
slight traumatism or irritation may result in 
ulceration. This ulcer usually has an en- 
tirely different appearance from epithe- 
lioma in that the edges are smooth in- 
stead of pearly, elevated and indurated. If 
any doubt exists as to diagnosis, biopsy 1s 
imperative as the treatment is entirely 
different. If the ulcer is non-malignant it 
may respond to simple unguents, fulgura 
tion, or excision in obstinate cases, but 
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further irradiation is, of course, contrain 
dicated. 

A word might be said here about the 
treatment of postoperative cases in which 
there is no recurrence. It is obvious that 
these should not be treated by the stand- 
ard technique, since if there is any malig 
nancy present it 1s covered up and not 
superficial. It is probably unfair to ask the 
radiologist to treat these cases at all since 
the prognosis would undoubtedly be better 
if his treatment had been given originally. 
However, assuming that the case was a 
proper one for surgery primarily, the only 
radiation treatment possible as a postopera 
tive measure is filtered radiation and this 
should be applied very intensively, as re 
currences after operation are particularly 
malignant and might be prevented by this 
treatment. 

As already suggested, very large lesions 
do not progress well under this method of 
treatment. They resist treatment out of 
proportion to their size and if the treat 
ment is finally successful in destroying the 
malignancy, the resulting ulcer is too large 
to heal spontaneously and must be skin 
grafted or perhaps excised. For these rea 
sons if the lesion is much more than an inch 
in diameter, | use filtered radiation, em 
ploying the saturation method introduced 
by Pfahler. For this purpose I apply a full 
dose at the first sitting and then treat once 
a week, or perhaps every two weeks, giving 
the proper percentage of a dose at the end 
of each interval to bring the effect up to the 
maximum. Usually three or four weekly 
treatments are adequate. As has been em 
phasized by Pfahler, it is very important 
to start this method of treatment with a 
full dose and not a fraction of a dose. Al 
though there seems to be no logical reason 
for it, | believe | have obtained better re 
sults using 200 kv. and copper filtration 
than with 100 or kv. 
filtration. 

Refractory lesions which resist the stand 
ard technique will also sometimes respond 
to this method. The case of Mrs. N. A. R. 
illustrates several of the points mentioned. 


and aluminum 
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This patient had a portion of her ear ex 
cised for epithelioma. As happens so often 
in malignancy involving cartilage, the le- 
sion recurred. It was treated by roentgen 
radiation, evidently quite small doses of 
filtered radiation, as the patient received 
twenty treatments without appreciable 
effect. She was then treated with radium, 
the technique used not being known. When 
| first saw her following this, she had a re- 
currence about the size of a quarter which 
| treated with the standard technique, 
using unfiltered radiation. This treatment 
being without beneficial effect, 
treated eighteen months later with 2 


she was 


kv., 
.§ mm. copper filtration, four full doses 
being given during a period of seven 
months, at the end of which time the lesion 
was healed and has remained so since, a 
period of about a year. This patient is a 
good example of the refractory 
which various methods may 


case In 
have to be 
tried before success 1s obtained. In addition 
to employing the saturation method with 
high voltage roentgen the stub 
born cases, | also often resort to the same 
method with filtered radium radiation. | 
had previously thought that the only prop 
er way 


rays in 


to use radium in treating malig 
nancy was to apply a large “knockout”’ 
dose at the first treatment and that if this 
was not successful the chances of subse 
quent cure were small. 

That the method in which 


additional smaller doses are added to this 


“saturation” 


“knockout” dose 1s superior 1S illustrated 
by the case of Mr. H., who presented him 
self with a malignant lesion on the heel 
which had resulted from irritation of a mole. 
The lesion was about the size of a silver 
dollar. It was treated with 100 milligrams 
of radium filtered 1 mm. of brass and 1 mm. 
of lead, at a distance of 3 inch, for a period 
of 24 hours. At the end of three months 
there was no appreciable change in the le 
sion and the treatment was repeated with 
identical dosage and this was followed by 
applications every two weeks using the 
same factors for a period of two hours at 
each treatment. After five such treatments 
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the lesion healed and has remained well 
since, a period of slightly less than a year. 

Since there is no way of determining the 
radiosensitivity of a lesion except by trial, 
these refractory lesions are usually only 
discovered to be so after the standard 
technique has failed. There are certain 
lesions, however, which experience has 
shown will probably not respond to the 
usual technique. Among these are very 
large lesions, lesions involving the car- 
tilages of the ear or nose, lesions involving 
bone, and venereal lesions. To these, for my 
own peace of mind, | would add any lesion 
which is covered by clothing if it is larger 
than 1 cm. in diameter as it is so difficult to 
get the resulting ulceration to heal. 

Although this is foreign to the subject 
under consideration, it might be worth 
while to mention a satisfactory technique 
for the treatment of benign lesions such as 
warts, papillomata, pigmented papillary 
birth-marks, and lesions of a similar nature 
occurring in locations covered by clothing. 
These can usually be made to disappear by 
the application of about 75 per cent of an 
erythema dose of unfiltered radiation ap- 
plied every three or four weeks, but not 
giving more than four such treatments. 
This treatment does not result in ulcera- 
tion, the lesion gradually disappearing. 

or epithelioma extending to or involving 
bone, I believe gamma radiation from radi- 
um offers the best chance of recovery, al- 
though the prognosis is always bad. If 
radium is not available, high voltage roent- 
gen radiation 1s the next choice. The tech- 
nique used with this filtered radiation has 
already been described. I have not had any 
success with unfiltered roentgen rays in 
these cases. 

Where the lesion involves cartilage, the 
best course to follow would seem to be full 
doses of high voltage roentgen or radium 
radiation, preferably using the saturation 
method, and if involvement of cartilage 
prevents healing after this treatment, ex- 
cision can be resorted to. This treatment 
is not always successful, but | know of no 
better method. An alternative is surgical 
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excision as a primary procedure followed by 
irradiation, but the reverse process has 
yielded the best results in the limited num- 
ber of cases I have seen. 

Epithelioma of the genitalia is almost in 
a class by itself as regards malignancy and 
resistance to radiation. | have had no suc- 
cess whatever in the use of unfiltered radia 
tion in these locations. In two cases of 
epithelioma of the penis | have had satis 
factory results with the use of well-tiltered 
radium radiation applied by the contact 
method and using the saturation method of 
Pfahler. The subsequent treatments were 
given at weekly intervals. One case re- 
covered entirely and has remained well for 
two and a half years. The other case de- 
veloped a sloughing wound, evidently 
secondary to treatment, which required 
partial amputation of the penis. After this 
procedure the patient has remained well 
for a period of three years. To offset these 
two cases are quite a large number of other 
cases treated by various methods itncluding 
unfiltered and filtered roentgen rays, 
lightly filtered and highly filtered radium, 
in all of which there was no permanent 
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Pfahler has regretted very keenly his inability 
to be here today and hear this very interesting 
and comprehensive presentation of Dr. Grier’s. 
This is an important subject, probably one of 
the most important with which the roentgen 

ologist has to deal Dr. 
Pfahler’s technique differs very little from that 
of Dr. Grier, but there are some differences to 
which I will call your attention. 


superficial malignancy. 


In dealing with basal cell carcinoma, we de 
stroy the lesion first by electrocoagulation un- 
der local novocainization, following this with 
low voltage roentgen therapy. This, in our 
hands, we feel is more certain, quicker and 
followed by fewer recurrences than treatment 
by irradiation alone. 
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benefit whatever. The method of applica 
tion of the radium in these latter cases con 
sisted of a full dose every five or six weeks, 
a common practice in radium treatment. 

In epithelioma of the vulva, | have also 
seen satisfactory results in only two cases. 
One of these was peculiar in that there was 
a large tumor present about the size of a 
lemon. This case responded to high voltage 
roentgen therapy receiving two full doses, 
using 200 kv., 0.§ mm. copper filtration and 
was well when last heard from about a 
year after treatment. The other case re 
sponded to the implantation of radon. On 
the whole, the prognosis in these cases 1s 
very bad and the standard technique wit! 
unfiltered roentgen radiation is not ap 
plicable at all. 

In closing, may I stress the necessity ot 
correct diagnosis in recurrent or refractory 
lesions. A very high percentage of super 
ficial malignancies will respond to the 
technique described. If they fail to do so or 
recur after partial or complete healt 
should be entirely certain of the diagno 
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one 


sis before proceeding with further treat 
ment. 


NCES 
Martin, H. Quimpy, F. H., and Pack, G. T. 
Calculations of tissue dosage 
therapy (second report). Am. J. Roe» 
& Rap. THerapy, April, 
SION 
In the postoperative recurrences or basa 
cell carcinomas of longer duration, + 
generally a fibrous base which harbors nests ot 
cancer cells and renders recurrences \ ft 
quent. In these we are always very careful t 
destroy this fibrous sheath and follow th 
struction by low voltage roentgen therapy at 
feel that by SO doing, we obtain better 
than by irradiation alone. In the advan 
basal cell carcinoma or rodent ulcer, the prob 
lem is often very difficult and often very d 
couraging. In these cases, when possible, w 
destroy the entire lesion, removing the a 


ails ASCU 
This, however, is not always practical when th 


cartilage and chipping away ‘ 


orbit or 


lesion extends into the sinuses, 
cranial vault. In that instance, we us« 
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filtered radium in the form of packs, putting 


localized applications around sma fractory 


nodules 

In squamous cell carcinoma, the problem 
entirely different. Recurrences are not so fre 
| cell etastatic 


quent as 1n ba a carcinoma, Nn 


lesions Causing the dimcuity. 


In carcinoma of the lip, we destroy the pri 


mary lesion, following with high voltage 


roent 
gen therapy over the lower lip, sublingual and 


ubmaxillarv regions when there are 


no palpa 
ble lymph nodes. When there are no palpable 
expect to cure 


\\ he n 


prognos ‘ 


lymph nodes, we a high percent 
the case 


lymph nodes, th 


age of there are palpable 
In the 


radium 


is not 
case of palpable lymph nodes, we 
needle > INters 


titiallV, radium pack at 4 cm. 

distance, anc a few of them. 
In treating carcinoma of the penis, it 1s very 
mportant to keep in mind the lymphatic drain 


age and the anatomy of the penis. We destroy 
the superficial lesions of shorter duration, and 
treat over the ] with radium a ver the 
egional lymph nodes with high volt roent 
gen therapy. Wh the lesion ind of 
long durat probab having penetrated 
through Buck tascia, the treat t ditters. 
In these we apy r roll of rac about the 
pel and treat over the lower abdomen and 
inguinal region with the high voltage roentgen 
ravs and during th eries of treatments per 
form a partial amputation witl athermy. 
fer o1\ bette ( It i radical 
operation. Th ph drainage of t kin and 
prepu to th ng val node trom the 
glat i! deepe tructure glan 
within the abcde en. | well te | th n 
n n giving the roentgen thera 

| juam« ircinomas of kin else 
whe we att yt truction a oroughly 
and completely as possible and follow by high 
Voltag oentyg thn ipy nitere t gh from 

to 21 of copper, on the regi nodes if 

¢ 1nece Ra ( ( tgel therapy 

u low ally 
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I will pretac irks by sa that th 
suggestion | a Ol to otter | o effect 


upon the malignant ce but the 
of the routine for assoc 
tion that exists in the ulceration of superficial 
malignancy. 


Metchnikoff atti 
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resistance to the action of the phagocyte, and 
of course this is generally accepted. The phago- 
cyte existed, naturally, in the cases I am to 
report, but apparently had no effect upon the 
condition. 

We have in Birmingham, a hyper-enthusiast 
upon the Metchnikoff hypothesis, who has be- 
come more or less taboo to the profession gener- 
ally, on account of his extreme claims, but, in 
spite of the censure and criticism he has re- 
ceived, | think he deserves more credit and 
friendly recognition for his efforts, as | have ob- 
served some remarkable changes manifested in 
localized inflammatory conditions, under his 
empirical guidance. The man is Dr. Burr Fer- 
guson, and, due to his courteous advice and 
assistance, I am able to report 3 cases for your 
consideration: Three basal cell epitheliomas, 
two about the size of a pigeon egg, and one as 
large as a guinea egg, and, by coincidence, all 
were on the left cheek—-Wassermann 
reactions negative. Each had been treated over 


three 


a period of twelve months by a competent 
roentgenologist, with at first some indication of 
benefit, only to be followed by a gradual retro- 
gression and development. They were the typ- 
ical protuberant, ulcerated type. On a basis 
of Metchnikoft’s hypothesis and Ferguson’s ex- 
perience, I used the following therapy, not with 
an idea of increasing the phagocytes, but to 
produce, from them, a more intense action: hy- 
drochloric acid injected into the muscles of the 
buttocks three times each week, over a period of 
three weeks. At the expiration of the third 
week, the infectious change had practically dis- 
appeared, resulting in dry, retracted 
scabs. These were removed without difficulty, 
and beneath them were three small nodules 

without evidence of ulceration. 


three 


I removed these 
by electrocoagulation, and followed immediately 
with roentgen therapy. The cosmetic effect was 
nothing short of phenomenal. Where there 
would have been three scars the size of a dollar, 
had coagulation been resorted to in the begin- 
in eight weeks after 
the operation, were hardly noticeable. 

\ll three patients 


ning, the scars presented, 


were old, and their faces 
covered with keratoses. At the expiration of the 
third week of hydrochloric acid therapy, the 
keratoses dropped off, leaving perfectly smooth 
skin surfaces. 

| wish to otte1 this routine to those among us 
who are suffering from ulcerations resulting 
from chronic roentgen dermatitis and atrophies, 
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and will be glad to furnish the technique, should 
any one desire it. 

Dr. Grier (closing). | am glad Dr. Edmond- 
son brought up the question of the treatment 
of roentgen burns. My treatment of roentgen 
burns is a little bit different from his because it 
consists in the avoiding of roentgen burns. That 
is what I want to emphasize again regarding 
the technique that I have explained time after 
time; that is, if you use this technique, which 
consists of a single large dose of unfiltered radia- 
tion, you will see very few late roentgen burns. 
You do get an acute roentgen reaction at the 
time, but the patients do not come in two or 
three or six or seven years later with a second- 
ary roentgen burn if you use this technique. If 
you treat the patient with small filtered doses 
once or twice a week for three or four months 
the way it is sometimes done, the patient is 
very much more apt to have a late roentgen 
burn. 

I might explain that the technique described 
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is not applied to mouth cases. It applies only 
to cutanedus lesions with the exception of 
malignancy of the lip. I do feel that malignancy 
of the lip is better treated by unfiltered roent 
gen rays than by any other method. It is even 
better than contact application of radium and 
far superior to implantation of radium, because 
as soon as you implant radium into the lip, you 
get an infected slough which sometimes extends 
to an alarming size and is a very distressing 
complication. Malignancy inside the 
should not be treated by unfiltered roentgen 
rays; it should be treated by radium. 

It goes, of cour’e, without saying that all 
cases of malignanc.. either on the lip or inside 
the mouth, shou.) have prophylactic treat 
ment of the neck, whether there are any pal 
pable glands or not. We always precede our 
first treatment of malignancy of the lip with a 
large dose of filtered radiation on the neck for 
possible involvement of the cervical lymphat 


mouth 
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AORTIC STENOSIS WITH CALCIFICATION 
OF THE CUSPS 


N A recent article Henry A. Christian* 

reminds us of a form of cardiac lesion 
which, as the literature shows, is not un 
common and which has so characteristic a 
picture clinically as to warrant greater di- 
agnostic accuracy. The lesion, aortic steno 
sis with calcification of the cusps, should be 
of particular interest to roentgenologists, 
because the mass of calcium has been visu 
alized and no doubt if special care were 
used, many cases would be diagnosed by 


the roentgenologist. The lesion is one of 


long duration and 1s associated with a large 
heart. Symptoms appear late in the course 
and hence at the time we are apt to see the 
patient the anatomical changes are well 
marked. In addition, the aortic valve is 
usually the only valve of the heart in 

volved. The cardiac silhouette should there- 
fore be quite typical. 

Hypertrophy is the predominating 
change in the left ventricle and since hyper 
trophy causes a change in shape, the left 
lower cardiac arch will be rounded. The left 
median distance will be increased in pro 
portion to the amount of dilatation pres 
ent, because dilatation causes a change in 
size. Spreading of the apex is an index to 
dilatation. Some cases of aortic stenosis are 
associated with a localized dilatation of the 
aortic root and care must be taken not to 
mistake this dilatation for lues. Pulsations 
of the left ventricle are slow and forceful, 
increasing gradually and neither jerky nor 
weak. The calcareous deposits may be 
evenly distributed or heaped into irregular 


Aortic stet with calcification of 


clinical entity. ¥. 4m. M. Ass., July 18, 1931, 97, 168-161. 


warty masses. The aorta shows little or no 
change. 


The aortic valves are hidden wit 


Wn the 
homogeneous shadow of the heart. F.ven 
with the patient rotated well into the sex 

ond oblique position, the lower inch or two 
of the aorta, and of course, the valves, ar 
not visualized. This explains, for instance, 
why at times rather large sacculations in 

volving the sinus of Valsalva are 
covered roentgenologically. No doubt, how 
ever, if special care were used, at least sor 


not dis 


of the calcareous deposits would ly Visual 
ized; and 1f so, in conjunction with the pul 
sations and silhouette, the set of roentge: 
symptoms would be pathognomonic. Th 
factors involved from a roentgenologist’s 
point of view are ideal save for the tech 
nique. We should endeavor to establish a 
procedure and it would seem that accurat 
coning with or without a Bucky diaphragn 
with the patient in various degrees of rota 
tion, would bring to hght many detinite 


shadows. The newer technique using high 
milliamperage in conjunction with very fast 
grids should be ideal for such cases. As 
roentgenologists we should accept the to 
lowing challenge by Dr. Christian: “lro1 
observing the calcareous deposits 1 these 
heart valves it 1s evident that roentgenog 
raphy with proper technique should ofte: 
demonstrate the calcification in the livin 


patient.”” Accurate clinical information 
would help enormously but a typical sil 
houette of aortic stenosis in a patient be 
vond fifty, especially in a man, should stin 

ulate us enough to make the search for th 


characteristic deposits. DAVID STEEI 
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DOCTOR GEORGE FEDOR HAENISCH 


R. HAENISCH of Hamburg, Germany, is to deliver the Caldwell Lecture at the 
Thirty-second Annual Meeting of the American Roentgen Ray Society in Atlantic 
City in September. 
Dr. Haenisch was born on August 21, 1874, 1n Berlin. After graduating from a human- 
istic gymnasium in Berlin he began the study of law but gave that up in October, 1896, 
in favor of medicine. He attended first the University of Freiburg 1. 


B., later the Uni- 
versity of Munich and finally the 


University of Strasbourg, graduating in June, 1900, as 
Physician and receiving the degree of Doctor of Medicine in July of that year. His clini- 
cal assistantship he spent at the Surgical Division of the University in Kiel under Prof. 
Helferich, and at the Surgical Division of the University in Strasbourg under Prof. 
Madelung, finally becoming first assistant at that clinic. In October, 1906, he became 
associated with Prof. Albers-Schénberg at the latter’s Roentgen Institute in Hamburg, 
having given much attention to roentgenology since 1g \t the end of January, Ig11, 
Dr. Haenisch and Prof. Albers-Schénberg dissolved their partnership because the latter's 
health compelled him to give up his private practice. 

In 1906 he became dozent in Hamburg. In 1907 he was elected a corresponding, and in 
1g10 an honorary, member of the American Roentgen Ray Society. In 1912 he was chair- 
man of the Biological Section of the Medical Society of Hamburg. From 1911 to 1913 he 
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was roentgenologist at the Hospital of the Port of Hamburg, and since October, 1913, he 
has been physician-in-charge (director) of the Central Roentgen Institute of the General 
Hospital Hamburg-Barmbeck. In January, 1919, the title of Professor at the University 
of Hamburg was conferred upon him. Since 1920 he has been a member of the Principal 
(Executive) Committee of the German Roentgen Society, and in 1923 he was President 
of the 14th Congress of that Society in Munich. Since 1924 he has been presiding officer 
of the Medical Court of Honor in Hamburg, and since February of that year presiding 
officer of the Society of Medical Specialists in Hamburg. Since the end of 1924 he has 
been a member of the Physicians’ Court of Hamburg. Since 1925 he has been chairman 
of the Committee on Medical Economics of the German Roentgen Society; since April, 
1927, he has been permanent secretary of that Society. In January, 1927, he was elected 
an honorary member of the American College of Radiology. In 1g25 he attended the 
First International Congress of Radiology in London as delegate, in 1g28; in the same 
capacity, the Second International Congress of Radiology in Stockholm. In 1931 he again 
was delegate to the Third International C ongress of R; adiology i in Paris. He attended the 
meeting of the American Roentgen Ray Society held in Detroit in igio, the Congress 11 
London in 1g12, and the meeting of the All-Russian Roentgen Society in Leningrad in 
1923. 

His name appears as collaborator in the following publications: Fortschritte auf dem 
Gebiet der R6ntgenstrahlen, Zeitschrift fiir R6ntgenkunde, Archives of the Réntgen 
Ray , Strahlentherapie, Réntgenpraxis, American Journal of Roentgenology and Radium 
Therapy, and Radiology. He has published approximately 200 papers dealing mainly 
with the urinary tract, ‘gall-bladder, colon and the skeleton. 
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DOCTOR HENRI COUTARD 


R. COUTARD, of Paris, is to be a guest of the American Roentgen Ray Society at 
the Atlantic City Meeting in September where he will read a paper on “Roentgen 
therapy of the epitheliomas of the tonsil, larynx and hypopharynx— 1920-1926.” 

Dr. Coutard was born in 1876 at Sarthe, France. In 1g02 he graduated from the Uni- 
versity of Paris, with the degree of Doctor of Medicine, after which he entered the general 
practice of medicine. From 1go6 to 1git he engaged in physical and biological researches 
on roentgen rays and radium. From tgit to 1g14 he extended these researches to radium 
emanation and the group of radioactive substances. From 1gi2 to 1914 he was assistant 
at the radiological laboratory of Gif near Paris, where he continued researches on the 
measurement of roentgen rays, the gamma and alpha rays, and also studied the ionization 
of gas, and the coefficients of solubility of radioactive gas in organic liquids. 

During the war, from ig14 to 1g18, Dr. Coutard was in charge of the various mobile 
radiologic units in France, Roumania and Russia. Since 191g he has been in charge of the 
Department of Roentgen Therapy at the Radium Institute (Curie Institute) under Pro- 
fessor Regaud. Here he has carried on practical researches on the treatment of cancer by 
roentgen rays, and in particular the treatment of pavement epitheliomas: uterus, buccal 
cavity, pharynx and larynx. 

Dr. Coutard is the author of many articles dealing with the technique of roentgen 
therapy of cancer. 
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DOCTOR ELIS G. E. BERVEN 


IOGRAPHICAL DATA: Born in Stockholm, Sweden, March 4, 188<¢; Matriculation 
examination, 1903; Bachelor of Medicine, Stockholm, 1GOo03 Master of AG dicine, 
Stockholm, 1917; Doctor of Medicine, Stockholm, 1931. 

Professional Positions Held: Assistant and Tutor Macroscopic Anatomy, Royal Caro 
line Institute, Stockholm, 1907-1908 and 1g1o-1911; Tutor Anatomy, Royal Gymnast 
Central Institute, Stockholm, 1912-1914; Assistant Roentgenologist, Roentgen Depart 
ment of Royal Seraphimer Hospital, Stockholm, 1913-1916; Assistant Surgeon 1g13 
1923, Assistant Clinical Director, 1g23~—1928, Clinical Director to date, Raditumhemmet, 
Stockholm. 

Secretary of King Gustavus V’s Jubilee Fund, 193 

Soctety Memberships: Swedish Medical Society, Or 7/5 Swedish Radiological Society 
(Secretary 1912-1922); Cancer Society of Stockholm (Secretary 1g22 to date); Deutsch: 
Roentgengesellschaft, 1922; American College of Radiology (Hon. Memb.), 193 

Author of nineteen publications dealing for the most part with the radiological treat 
ment of malignant tumors. 

Dr. Berven is to be a guest of the American Roentgen Ray Society at the Atlantic 
city meeting, where he will read a paper on ““Development of Technique and Results 
of the Treatment of Tumors in the Oral and Nasal Cavities.” 
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SOCIETY PROCEEDINGS, CORRESPONDENCE 
\ND NEWS ITEMS 


Items for this section solicited p1 am ptly after the events to w/ 


MEETINGS OF ROENTGEN SOCIETIES* 


UNITED STATES OF AMERICA INDIANA ROENTGEN SOCIETY 
Secretary, Dr. J. N. Collins, Indianapolis, Ind. 


AMERICAN ROENTGEN Ray Society 
Annual meeting each February 22 :n Indianapolis. 


Secretary, Dr. John T. Murphy, 421 Michigan St. : 
Toled “Ohi > MitwavuKEE RoeEnTGEN Ray Society 

Secretary, Dr. J. E. Habbe, 221 Wisconsin Ave., Mil- 
Thirty-second annual meeting: Haddon Hall, Atlantic . 


waukee. 


City, N. J., Sept. 22-25, 1931. ‘ . 
J.) Se] Meets first Friday in October, December, February and 


AMERICAN COLLEGE OF RADIOLOGY April 
April. 
Secretary, Dr. Albert Soiland, 14 S. Hope St., Los 
Calif Place of meeting designated by the president. 
ngeles, Calif. 
. MINNESOTA RADIOLOGICAL SOCIETY 
Annual Meeting: New Orleans, | 3 


> 
Secretary, Dr. L. G. Rigler, University Hospital, Min- 
SECTION ON RADIOLOGY, AMERICAN MEDICAL ASSOCIATION solic. Mj I 
neapolis, Minn. 
Secretary, Dr. G. W. Grier, Jenkins Arcade, Pittsburgh, 7 ’ 
p : Next meeting: Rochester, Minn., October, 1931 
a. 
Annual meeting: New Orleans, La.. 1922. New ENGLAND ROENTGEN Ray Society 
RADIOLOGICAL SociETY OF NortH AMERICA Secretary, Dr. Thomas R. Healy, 370 Marlboro St., 
Secretary, Dr. 1. S. Trostler, 812 Marshall I 1 Annex, Boston, Mass. 
Ciicoean Vit Meets monthly on third Friday, Boston Medical Library. 
Seventeenth annual session: Hotel Jefferson, St. Louis, . New York RoentGeEN Society 
Mo., Nov. Dec. 4, 1931. Secretary, Dr. J. Bennett Edwards, Englewood Hospital 
Rapio.ocicaL Secrion, Los ANGELES County MeEpical Englewood, N. J. 
SOCIETY Meets monthly on third Monday, New York Academy 
Secretary, Dr. John F. Chapman, 209 Professional Bldg., of Medicine, at 8:30 P.M. 
Pasadena, Calit CentrRAL New York Roentcen Ray Society 


Meets on the third Wednesday of each month at the 


Secretary, Dr. Robert C. Hall, 258 GeneseeSt., Utica, N.Y. 
California Hospital. 


Three meetings a year—January, May and November. 


RADIOLOGICAL SECTION, SOUTHERN MEDICAL ASSOCIATION 
Dr W. S.J Medical A Bld PENNSYLVANIA RADIOLOGICAL SOCIETY 
Secrelary r. ‘ awrence, edical rts dg., 
MI ‘ r : Secretary, Dr. W. E. Reiley, Clearfield, Penna. 
emphis, Tenn. : 
R Next meeting, to be announced. 
sect tary, Dr. Mast rson, 401-76th ot., brooklyn, 
N.} Secretary, Dr. Karl Kornblum, 3400 Spruce St. 
mmnnthiv on the feat Meeting first Thursday of each month from October to 
Ransal May inclusive, at 8:15 p.m., in Thomson Hall, College 
Ramo.ocicat of Physicians, 19 S. 22d St. 
Secretary-Treasurer, Dr. Joseph S. Gian-Franceschi, 61 RocHESTER RoENTGEN Ray Society, Rocuester, N. Y. 
Niagara St. Secretary, Dr. Camp C. Thomas, 476 Lake Ave. 
Meets second Monday of each month except during the Meets monthly on the first Friday evening at 7:45 at the 
summer months, the place of meeting to be selected by Rochester Medical Association Building. 
the host. Sr. Louis RoENTGEN ( 


CuicaGo ROENTGEN SOCIET! Secretary-Treasurer, Dr. E. W. Spinzig, 316 Metropolitan 


Secretary, Dr. George M. Landau, 660 Groveland Park. Bldg. 
Meeting second Thursday of each month October to May Meets first week of h month. Time and place of meet- 
inclusive at Virginia Hotel. ings designated by presid 

CLEVELAND RADIOLOGICAL SOCIETY 
Secretary, Dr. A. Srauss, 518 Medical Arts Bldg. 

‘ Som s Secretary-Treasurer, Dr. C. P. Harris, Houston, Texas. 
Meetings are held at 6:15 P.M. at the Cleveland Cham i é ; 
= Meets annually one day preceding the meeting of the 
ber of Commerce Club rooms on the fourth Monday of ‘ - : : . 
Texas State Medical Association. 


RADIOLOGICAL SOCIETY 


each month from October to April, inclusiy 


Derroir RoenrGeN Ray Rapium Society University oF MicuiGAn RoeEnTGEN Ray Society 
Secretary, Dr. E. R. Witwer, Harper Hospital. Secretary, Dr. C. C. Taylor, University Hospital, Ann 
Meets monthly on first Thursday from October to May, Arbor, Mich. 
at Wayne County Medical Society Building Meets first and third Wednesday evening of the month 

ILuinots RADIOLOGICAL SOCIETY from October to June, at 8 o'clock in the amphitheatre 
Secretary, Dr. Fauntleroy Flinn, 220 South V ter St., of the University Hospital. 

Decatur, Ill. * Secretaries of societies not here listed are re juested to send 
Regular meetings held quarterly. the necessary information to the Editor. 


+ ) 
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RoentGEN Ray 
Secretary, Dr. Wright Clarkson, 205 S. 
Petersburg, Va. 
Next meeting, to be announced. 


Sycamore St., 


CuBa 


SocieEDAD CuBANA DE RaDIOLocia Y FISIOTERAPIA 
Secretary, Dr. Francisco Padron, Enrique Villuendas 64, 
Havana, Cuba. Meets monthly in Havana. 


BritisH Empire 


British INstiruTE OF RADIOLOGY 
THE RONTGEN SocIETY 
Meets on the third Thursday of each month, from No- 
vember to June inclusive, at 8:15 p.M., at 32 Welbeck St., 
London, W. 1., or as advertised. 

ELectro-THERAPEUTIC SECTION OF THE RoyaL Society 
or Mepicine (Conrinep to Mepicat MemBers) 
Meets on the third Friday of each month during the 
winter at 8:30 p.m. at the Royal Society of Medicine, 1 
Wimpole St., London, W. 1. 

Section oF RapioLocy anp Mepicat Ececrriciry, Aus- 
TRALASIAN MEeEpicat ConGreEss 
Secretary, Dr. H. M. Cutler, 139 Macquarie St., Sydney, 
New South Wales. 

RADIOLOGICAL SECTION OF THE VICTORIAN BRANCH OF THE 
British Mepicat Association 
Secretary, Dr. Colin Macdonald, Lister House, 61 Collins 
St., Melbourne, Australia. 

Meets monthly at Melbourne during the winter. 

Section on Rapro.tocy, CANADIAN MEDICAL AssocIATION 
Secretary, Dr. A. H. Rolph, 160 St. George St., Toronto, 
Ont. 

RapDIoLocicaL Section, New ZEALAND BritisH MEDICAL 
ASSOCIATION 
Secretary, Dr. P. C. Fenwick, The Hospital, Christ- 
church. Meets annually. 


INCORPORATED WITH 


CONTINENTAL Europe 


BELGIAN Society OF ROENTGENOLOGY 
Secretary, Dr. J. Boine, Avenue des Alliés, 134, Louvain 
(Belgium). 
Meets monthly on second Sunday at d’Egmonds Palace, 
Brussels, except in the summertime. 
Societe DE RapioLocie MfpicaLe DE FRANCE 
Meets monthly on second Tuesday, except during 
months of August and September, 12 Rue de Seine, Paris. 
Société Suisse DE (SCHWEIZERISCHE Rénr- 
GEN-GESELLSCHAFT) 
Secretary for French language, Dr. 
Chaux de Fonds. 
Secretary for German language, Dr. Scheurer, Molzgasse, 
Biel. 
Meets annually in different cities. 
Société Francaise D’ELECTROTHERAPIE ET DE RADIOL- 
Meets monthly on fourth Tuesday, except during months 
of August and September, 12 Rue de Seine, Paris. 
AssOcIATION OF GERMAN ROENTGENOLOGISTS AND RapI- 
OLOGISTS IN CzECHO-SLOVAKIA 
Secretary, Dr. Walter Altschul, German University, 
Prague, 11/52. 


A. Grosjean, La 


DeutscHe ROnTGEN-GESELLSCHAFT (GESELLSCHAFT FIR 
RGONTGENKUNDE UND STRAHLENFORSCHUNG) 
Meets annually in April, alternating one year in Berlin, 
one year in some other German city. Meets in addition 
every two years with the Gesellschaft deutscher Natur- 
forscher und Aerzte. 
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Permanent secretary, Professor Dr. Haenisch, Klopstock 
strasse 10, Hamburg, Germany. 

unD WEsTDEUTSCHE RONTGENGESELLSCHAFI 
Meets annually in different cities. 

Norp- unD OstDEUTSCHE ROENTGENGESELLSCHAFI 
Meets annualy in different cities. 

Durtcu Society oF ELEcrROLOGY AND RoENTGENOLOGY 
Holds two meetings a year in Amsterdam, one in the 
Spring, and one in the Fall. 

Societa MeEpIca 
Secretary, Professor M. Ponzio, University of Turin, 
Turin. 

SociETATEA ROMANA DE RADIOLOGIE st ELECTROLOGIE 
Secretary, Dr. Nicolae Busila, 44 Elizabeta Blvd., Bu 
carest. 

Meets second Monday in every month with the excep- 
tion of July and August. 

A.t-Russ1an RoentGen Ray Association, LENINGRAD, 
USSR in the State Institute of Roentgenology 
Radiology, 6 Roentgen St. 

Secretaries, Drs. S. A. Reinberg and S. G. Simonson 
Meets annualiy. 

LENINGRAD RoENTGEN Ray Society 
Secretaries, Drs. S. G. Simonson and G. A. Gusterin. 
Meets monthly, first Monday at 8 o'clock, State Insti 
tute of Roentgenology and Radiology, Leningrad. 

Moscow RoentGEN Ray Society 
Secretaries, Drs. L. L. Holst, A. W. Ssamygin and S., T. 
Konobejevsky. 

Meets monthly on the first Monday at 8 o'clock, the 
place of meeting being selected by the Society. 

Society oF RADIOLOGY 
Secretary, Dr. Jan. Kochanowski, 45 Gornoslazka St., 
Warsaw. Meets annually. 

Warsaw Section, Society oF RapioLocy 
Secretary, Dr. B. Krynski, 11 Zielna St. 

Meets once a month except in the summertime. 

SCANDINAVIAN ROENTGEN SOCIETIES 
The Scandinavian roentgen societies have formed a joint 
association called the Northern Association for Medical 
Radiology, meeting every second year in the different 
countries belonging to the Association. Each of the fol 
lowing societies, with exception of the Denmark Society 
meets every second month except in the summertime: 

Society oF Mepicat RapIioLocy or SWEDEN 
Meets in Stockholm. 

Society oF Mepicat RapioLocy in Norway 
Meets in Oslo. 

Society oF Mepicat RapioLoGcy DENMARK 
Secretary, Dr. G. Biering, Copenhagen. 

Meets on the second Wednesday of each month from 
October to July in Copenhagen, at 8 o’clock in the Stat 
Institute of Roentgenology. 

Society oF Mepicat Rapio.ocy FINLAND 
Meets in Helsingfors. 

VIENNA SOCIETY OF ROENTGENOLOGY 
Secretary, Professor Holzknecht, Vienna, 1x, General 
Hospital. 

Meets first Tuesday each month, October to July. 


and 


ORIEN 


Japan X-Ray AssoctaTION 
c/o Orthopedic Surgery, Tokyo Imperial Unis 


ersity. 
Meets annually in April. 
ROENTGEN-ABEND SOCIETY 
Director, Dr. Prof. Taiga Saito, Ogawaoike Tyoto 


Japan. Meets bi-monthly on third Sunday. 


VoL... XXVI, No. 


THE ROENTGEN MONUMENT 
IN LENNEP 

On November 2, 1929, the Rheinisch- 
Westfaelische Roentgen Society, through 
its founder and president, Prof. P. Krause, 
in Miinster, proposed that a life size monu- 
ment of Wilhelm Conrad Roentgen be 
erected in Lennep, his birthplace. 


On 


Ne vember 2d 


1g29, Prof. Krause 


wrote a letter to the roentgenologists of 


America giving them an opportunity to 
contribute to a fund to be used in erecting 
this monument. On 
out I,36 


March 15, 1930, we 


sent letters to 


\merican roent- 
genologists and also published a short note 
in the radiological journals, asking for con- 
tributions. The response was gratifying; 
14 radiologists sent contributions totaling 
31, \fter deducting a small amount 
for expenditures, a total of 4,05 


29.9 


marks was 
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sent to Prof. Krause on May 1 and Sept. 9, 
1930, together with the names of the con- 
tributors. This amount covered about one- 
fifth of the total cost of the monument. 

The contributors were invited by Prof. 
Krause to attend the dedication exercises 
which took place on November 29 and 30, 
in Lennep. However, the invitation, which 
was also sent to the radiological journals, 
arrived too late for 
avail themselves of it. 


the contributors to 


The dedication exercises began on No- 
vember 29 with a scientific meeting of the 
Rheinisch-Westfaelische Roentgen Society 
at which prominent German roentgenolo- 
gists delivered addresses. On Sunday, No- 
vember 30, 1930, the monument was un- 
veiled by Prof. Krause. 

The Roentgen monument itself was de- 
signed and executed by the German artist, 
Arno Breker. It symbolizes the genius of 
light; a woman walks forward with closed 
eyes, holding in her right hand a lighted 
torch which she protects from the wind with 
her left hand. She advances serenely against 
a strong wind which threatens to stop her 
progress. The monument, which 1s con- 
structed of bronze, stands on a large square 
stone, the front of which bears a profile in 
rclief of Roentgen. 

The proceedings of the dedication exer- 
cises have been collected by Prof. Krause in 
a ‘‘Roentgengedachtnisheft” which was 
published recently. We received five copies 
from Prof. Krause, two of which were for- 
warded to the editors of the “American 
Journal of 


Roentgenology and Radium 
Therapy” 


and of “Radiology.” The re- 
maining copies are at the disposal of the 
contributors to the fund. Prof. Krause has 
also forwarded one hundred photographs of 
the house in Lennep 1n which Wilhelm Con- 
rad Roentgen was born on March 27, 1845. 
Any contributor who is interested in having 
one of these photographs may secure it by 
writing to us. 
Orro GLASSER 
Cleveland Clinic, 
Cleveland, Ohio 
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OFFICERS ELECTED 
At the meeting of the American Radium 
Society held in Philadelphia in June, the 
following officers were elected for the com 
ing year: President: Dr. Sanford Withers, 
304 Republic Building, Denver, Colo.; 
President-Elect: Dr. Burton J. Lee, New 
York City; First Vice-President: Dr. Ed- 
ward H. Skinner, Kansas City, Mo.; 
Second Vice-President: Dr. G. W. Grier, 
Pittsburgh, Pa.; Secretary: Dr. William H. 
Cameron, New York City; Treasurer: Dr. 

Zoe A. Johnston, Pittsburgh, Pa. 


GOLF TOURNAMENT 
Atlantic City Meeting 


There will be a Golf Tournament of 18 
and 36 hole Medal Handicap on Monday 
September 21, 1931, at the Seaview Golf 
Club, Atlantic City. Those who anticipate 
entering this tournament should notify the 
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chairman of the committee, Dr. Willis F. 
Manges,,235 South St., Philadelphia, 
Penna., as early as possible, and give their 
club handicaps. 
SPECIAL NOTICE 
Special Railroad Rat 
We are again calling attention to th 
special railroad rates which will be granted 
if a sufficient number of certificates are 
presented. All those who anticipate attend 
ing the Atlantic City meeting in September 
are requested to purchase one way tickets 
to the meeting and ask for a 
certificate at that time. In case a sufficient 
number are presented the return fare will 
be reduced one-half. It is particularly re 
quested that those who live near Atlanti 
City also ask for the certificates as it will 


mean a great saving to those who 
trom a great distance. 


BOOK REVIEWS 


und iding: Books Received. This must be regarded as a sufficient return 
nade for review in the interest ur readers as space permits. 


or Bratn be acquired by observation and actual partici- 
.B [.D., Pre pation in the operating room. 
og Surgery, Certain subjects could have been improved 


School of Medicine, by giving more detail. Typographically the 


after-treatment. It closer cot 


Pp. 396, with book meets all expectations and the illustra 
St. tions throughout are beautifully executed and 
31. reproduced. Both the author and publisher are 

] 


to be congratulated on this work. 


Max M. PEEt 


nologists will we ROENTGEN INTERPRETATION: A MANUAL FOR 
t t frst au STUDENTS AND Pracririoners. By George 
tl ral ib W. Holmes AY Roe ntge nologist to the 
monographs ad Massachusetts General Hospital and Assist- 


v] t brain tu ant Professor of Roentgenology, Harvard 
imera article Medical School, and Howard E. Ruggles, M. 
one | previou I)., Roentgenologist to the University of 

wid attered California Hospital and Clinical Professor of 


part irly for Roentgenology.University of California Med- 


k nan of cal School. Fourth edition, thoroughly re- 
natut vised. Cloth. Price, $5.00. Pp. 339, with 237 
llustrations. Philadelphia: Lea and Febiger, 

ptul, con Holmes and Ruggles’ book needs no comment 
Th i hap tor established roentgenologists who possess 
t and, we are sure, value it highly. kor those en- 
are the finest t tering on the specialty of roentgenology we may 
av that it has long been taken for granted that 


ve beginner should familiarize himself with 


others. lhe tundamenta of inte rpretation are well 
aol explained and all ot the common pathological 


hanges are well illustrated, as are also many 


ire One 

lhe arrangement, stvle and general content 

rania f the work are, for the purpose intended, be 

with tumors i vond criticism. The authors apparentiy believe 
ntia that the slight increase in detail gained from 
o1\ positive illustrations justifies their use. There 
rhitel le CO! are many whi \ ild pre fer that negatives be 
nent of employed inasmuch as nearly all roentgen ex- 
rtonote thatofthe perience is acquired from negative films, and 


ed to the beginner especially would benefit from the 
elation with practical work. 


hat tl gnosis of Valuable features of the text are the very 
t importance and complete table of centers of ossification and the 

, strongly tables of cardiac measurements. Cardiac lesions 


brain are well presented and the types of measure 


it must ments common use clearly explained. 
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In these days of rapid roentgen progress the 
superiority of this fourth thoroughly revised 
edition over its predecessors is obvious. Like 
the earlier editions this one abounds in helpful 
suggestions which could be derived only from 
the vast experience of keen observers. 


EK. W. 


RONTGENTHERAPIE CHI 
RURGISCHER ERKRANKUNGEN. (Radiologische 
Praktika, Band XVIII.) Von Privatdozent 
Dr. Josef Palugyay, Leiter der R6ntgensta- 
tion an der Il. Chirurgischen Universitiits- 
klinik in Wien. Cloth. Price, M. 1 


Leipzig: Georg Thieme, 1931. 


EinrUHRUNG IN 


. Pp. 103. 


\s the author states in the preface, the pur 
pose of this monograph is to give a short résumé 
of the present day status of roentgen therapy 
in surgical diseases. Although a very detailed 
review of the medical literature is given, the 
conclusions are based principally on personal 
experiences gained at the Second Surgical Clin 
ic of the University of Vienna. 

The booklet is divided into two chief parts: 
the roentgen therapy of inflammations and the 
roentgen therapy of neoplasms. In the former, 
one chapter is devoted to the nonspecific (ir 
radiation with mild doses according to Heiden- 
hain and Fried) and another to the specific in- 
Hammations (actinomycosis and surgical tu 
berculosis of various organs). In dealing with 
the roentgen therapy of neoplasms the author 
does not accept entirely the idea of homogene 


ous irradiation with large doses (go-120 per 
cent s.U.D. for carcinoma, 60-70 per cent for 
sarcoma) as advocated especially by Kroénig 


and Friedrich and by Seitz and Wintz, but be 

lieves that a test irradiation with smaller doses 
should be attempted first. The dose must, how 

ever, cover the entire extent of the tumor and 
must be of such magnitude as to permit, in case 
of unfavorable response, the repetition of the 
treatment with a larger dose within four to six 
weeks. Such a procedure has the advantage that 
it leads to a milder general reaction and to less 
injury to the surrounding tissues. At the same 
time it allows, in very advanced or multiple 
tumors, the gradual extension of the irradiation 
sector by sector which would be impossible with 
the use of the massive method. The question as 
to whether the dose should be administered in 
one sitting or in several fractions distributed 
over a certain period of time must as yet remain 
unanswered. There can be no doubt that the 


Books Received SEPTE 


administration of a concentrated radiation has 
a greater physical effect but whether it is pat 

alleled by the biologic effect is unknown. On 
the other hand, a protraction of the irradiation 
over too long a period might lead to practical 
annihilation of the effect, the malignant cells 
having sufficient time to recuperate from the 
shock produced by the individual small expo 
sures. To emphasize the difference between the 
physical and biologic dose, the author through 


out expresses the amount of radiation admini: 
tered in both the r and the s.u.p., s60 r corre 
sponding to 100 per cent s.U.p. 

Two short chapters, one dealing with the 
roentgen therapy of thyroid disorders an 
other with rarer conditions 


the 
(arthritis, fractures 
preoperative irradiation of the spleen, tempo 
rary cessation of the salivary secretion and g 
are included. Finally an extensive 
bibliography, arranged alphabetically, is add 


T. Lev 


tric ulcer 


PracricaL X-ray Trearment. By Arthur W. 
Erskine, M.D. Cloth. Price, 33.< 
with Saint Paul and 
neapolis: The Bruce Publishing Co., 1. 


28 illustrations. 

This small book is devoted entirely to an ex 
position of the author’s individual methods. It 
is written especially for the roentgen therapist 
of limited experience, and for such it affords a 
practical guide, commendable for its conserva 
tism, relative simplicity and concisen 
also interest the expert, attording him the op 


portunity to compare the author's meth 
with his own. 
The book is divided into ten chapters cov 


ing the following subjects: apparatus, mea 
ing instruments, factors affecting skin dosage, 
factors affecting the depth dose percentag 


standard techniques, the determination of the 
skin dose, the etfect of x-ravs on tissue, skin 
diseases, non-malignant conditions, and malig 


nant conditions. Tuomas A. Groovi 


Books RECEIVED 
WitHELM Conrap RONTGEN UND DIE GESCHICHT! 
DER RONTGENSTRAHLEN. Von Dr. Otto Glass 
Cleveland Clinic Foundation. Mit einem B 


trag personliches uber W. C. Ro: ty 
Margret Boveri, Be rlin. Pape r, 
27.00; bound, RM. 29.6 Pr, 


illustrations. Berlin: Julius Springer 
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sammengestellt und herausgegeb von Prof. K. Ghormley, M.D., Associate in Orthopedic 


Dr. 


Paul Krause, Geheimer Medizinalrat, Vor Surgery, Mayo Clinic; Assistant Professor of 


sitzender der Rheinischwestfalischen Ront Orthopedic Surgery, Mayo Foundation, Roches- 
yg esellschaft. Paper. Pp. 169, with 13 illus ter, Minn., etc. Cloth. Price, $9.00. Pp. 196, 
trations. |: Gustav Fischer, 19 with numerous illustrations including several 
IGNI PHARYN x UND | ARYNXTUM¢ N: Zi R colored plates New York: William Wood and 
CHER ERFAHRUNGEN. Von A. Zuppinger. Mit Company, 193! 

nem Geleitwort von H. R. Sch Fortschr. MIALIGNANT Tumors oF THE Tonsit: A CLINICAL 

Geb. d. Réinteenstrahlen, Erganzungsband StuDY WITH SpeciAL REFERENCE TO RapI- 
\ Paper, price, M. 28.00; bound, M. 30.00. OLOGICAL TREATMENT. (Acta radiol., Suppl. XI.) 
Pp with llustrations )» tables. By Elis G. E. Berven. Paper. Price, Sw. cr. 
x: Georg Thieme, 239.20; Pp. 28s. with 4 llustrations including 45 
RONTGENOGRAPHISCHE BEWEGUN« LD UND in color. Stockholm: P. A. Norstedt and Soner, 
EINI \NWENDUN( LACHENKYMOGRAPHIE 1931. 

KyMOSKOPII Fortsch Geb. d. \PPARATUS AND TECHNIQUE FOR ROENTGEN Ex- 
Rintgenstrahlen, Erginzungsband 41.) Von Dr AMINATION OF THE SKULL. (Acta radiol., Suppl. 
Pleikart Stumpt, R6ntgentacharzt \Miinchen, XII.) By Erik Lysholm. Paper. Price, Sw. cr. 
Wissenschafttlicher Assistent am Institut fur 25.00. Pp. 120, with numerous illustrations. 
physikalische Theray ind Réntgenologie det Stockholm: P. A. Norstedt and Séner, 1931. 
Universitat Muinchen. Mit einem Geleitwort EKsSAME RADIOLOGICO DELLO STOMACO E DEL DUO- 


Dr. Gottfried Boehm, A. O. Protessor der DENO: MODERNI INDIRIZZI DI TECNICA. By Prof. 
versiftat inch Paper, Ml. ae \lessandro Vallebona. Cor prefazione del Prof. 
strations. V. Maragliano. Paper. Pp. 341, with 114 


| | g:G Phien trations. Bol gna: | cinio Ig3l. 
GNOSIS IN DisEASE: A ( \N | SINTOMI RADIOLOGICI LOCALI DEGLI STADI DI SVI- 
PATHOLOGIC Stupy OF By Na LUPPO DELL’ULCERA DUODENALE. By Dott. 
t| \| ~M.D., F.A.C.S., Professor ot Giuseppe Martinotti. Paper. Pp. 159, with nu- 
S \ ge of Divisior t Orthopedi merous illustrations. Torino: Minerva Medica, 
S y, Us rsityv of Cl go, et Ralph 1g] 
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Low-Beer, The roentgen appear Cora, Giusepre: A case ot 
ance of fistula gastro-duodenalis. Contr the tibia 
bution to the snail-shaped rolling in of th AGati, Dino: The genes 
stomach. 18h portance of a coraco 
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teoma 


and the 


is of the 
rare 
In re 
onfusion 
of these 


worth 


Are 


the ¢ 
nes 
I Lhe 
he Ol 
ne, the 


frontal sinus, the ethmoid bone or from perios- 
teomas and that they are slow-growing. 

The roentgen examination now aids greatly 
in an early diagnosis, often before clinical signs. 
There may be little pain or severe intermittent 
headaches. Exophthalmos is present in varying 
degrees, with according to Cumston, secondary 
visual changes. Negative rhinc 


logic symptoms 
may be a positive sign according to Cushing. 

These growths are histologically benign, but 
bec ause ot pressure pre duc ed, are clinically ma- 
lignant and certainly should be removed by op- 
eration to lower the mortality rate. 


The author reports 2 cases, one of which was 


an osteoma closely approximated to the nasal 
and lacrimal bones, the greater portion of which 
was free, occupying the nasal third of the orbit. 
This tumor was successfully removed by an or- 
hital approach. The case was interesting in that 
pain over the eye and headaches were prac- 
tically symptoms and that there was 
no history of trauma, and yet the tumor did not 
seem to have its origin from the sinuses. The 


the only 


second case was 


an orbital osteoma, springing 
from tne 


wing of the sphenoid in a child aged 


thirteen. This case was not operated upon. 
The author in his discussion of epithelioma 
of the lid (squamous cell type) has observed 


that the growths are slow in development and 


recur frequently and unless radical procedures 
are adopted they extend into the orbit without 
atfecting the globe. Metastasis to the glands 
of the neck is a late manifestation. They may 
erode parts of the supra-orbital plate with late 
metastasis to the br at times, there is 
erosion of the ethmoid with involvement of the 
here is a difference of opinion 
with reference to treatment. Clark and Weyth 
prefer desiccation because of the better cosmet- 
ic effect. The author 
with plastic repai 
immediate repair and radium 
has been used in all routine after-care but all 

lisappointing. The author 
tates that there are recurrences in or near the 


1n spite of wide excl- 


ain and, 


ethmoid sinus 


has used surgical excision 
, endothermy or surgical ex- 
cision without 


measures have been 


site of the previous rf 
sion and plastic surgery. After repeated opera- 


tions for recurrence externation 1S necessary 


and at times externation seems radical but is 
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essential when the orbit is invaded. Radium is 
used in the after-care and the duration of life 
is surprisingly long. 

The author reports 3 cases which bear out the 
above statements. In concluding this discussion 
he states that squamous cell carcinomas of the 
lids may appear at any portion of the lids; that 
they are slow-growing tumors; that they recur 
frequently, metastasize and eventually invade 
the orbit; that after surgical excision plastic 
surgery may save the eye for several years; that 
eventual externation is the rule necessary be- 
cause of recurrences; that whether or not ra- 
dium, roentgen ray or endothermy is better 
than surgery alone or in combination is hard to 
decide because the more radical the procedure, 
the better the end-results; that disturbance in 
vision is the exception, and finally, that by us- 
ing all methods he has not had one permanent 
cure. 

According to the literature, carcinoma of the 
orbit rarely, if ever, occurs as a primary growth 
except as an extension from the lacrimal gland. 
The author reports one case of carcinoma of 
the lacrimal gland. Secondary tumors to new 
growth of the conjunctiva or other tissues of 
the lid may involve the orbit and the prognosis 
is grave. The treatment, especially when sec- 
ondary to the lacrimal gland, is surgical ex- 
ternation of the orbital contents. 

The last case reported is a malignant tumor 
of the orbit associated with metastasis: mela- 
noma of the orbit. This tumor was removed sur- 
gically from a man, aged seventy-three, but the 
patient died one year later after numerous me- 
tastases. The first pathological report was 
glioma. However, review of the literature re- 
vealed that this condition is very rare. Adams 
found one glioma of the retina in every 5,837 
cases he reviewed. Caspar reported 3 in 40,000 
cases. Berresford reported one glioma of the 
retina in 96,144 cases. The age incidence in all 
were in children under twelve and mostly in the 
first few years of life. 

Later, the tissue was diagnosed as a melano 
ma. Orbital melanomas are found in the con- 
junctiva, iris, choroid, sheath of the optic 
nerve and surrounding tissue. Their growth is 
slow and histologically may or may not contain 
pigment. Ewing describes the cells as spindle 
shaped, round or polyhedral, appearing dif- 
fusely or in alveolas and he described a slide of 
this tissue as being a “very cellular actively 
growing melanoma.” little 


It contains very 
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pigment, but the structure is typical. In the 
orbit it is sdfe to say it arose from choroid. 
Vincent Fohnson. 


NECK AND CHEST 


MatuGant, Pierro Ceuta. Osservazioni clini 
co-radiologiche sulle lobiti tubercolari. (Clin 
ical and roentgen study of tuberculous lobi 
tis.) Arch. di radiol., 1930, 6, 763-78}. 

By tuberculous lobitis the author means a 
tuberculosis involving all or almost all of one 
lobe of the lung, strictly bounded by the inter 
lobar fissure, while the rest of the lung is intact. 
This form of tuberculosis is generally found in 
the right upper lobe. It causes so few clinical 
signs that before the use of roentgen rays it was 
only diagnosed on the autopsy table. It is rather 
rare. Among 400 roentgen examinations of 
adults at the policlinic of Parma there wer 
only 16 of upper lobitis, or 4 per cent. But 
these were advanced cases and as most of the 
cases of lobitis are mild and the patients con 
tinue to work, this is a lower proportion than 
would be found in a different material. 
300 cases examined at the roentgen institute 
the author found 20 of lobitis, or 7 per cent; 
of these were in the lower lobe. 

Ten cases are reported and illustrated with 
roentgenograms and an eleventh case of upper 
right interlobar pleurisy for the sake of illu 
trating the differential diagnosis. The roentgen 
picture varies, depending on the type of lobitis 
There may be a homogeneous opacity, a 


\mong 


non 
homogeneous opacity with a “bread-crumb” o1 
“bird nest”’ appearance, or a non-homogeneou 
opacity with a single zone of more than normal 
clearness, representing a cavity. Lobitis is neve 
seen in acute or rapid cases but only in chron 
pulmonary tuberculosis of slow development 
It is to a certain extent an acute or subacute 
process engrafted on a chronic one. In the au 
thor’s cases the clinical signs and the roentgen 
pictures remained the same during the pa 
tients’ stay in the hospital even when the fun 
tional signs and the general condition im 
proved. It is relatively easy to diagnose lobit 
from screen examination. The picture is chara: 
terized by opacity of the whole lobe with o1 
without cavity formation and a distinct 
line following the interlobar fissure. 

This is a relatively benign form of tubercu 
losis both locally and generally. Locally the in 
fection does not show any tendency to extend 


out 


i 


beyond the lobe. The general condition is not 


Vor. XXVI, No. 3 Abstracts of Roentgen 
seriously affected and death is rare. Bernard re 

ports 7 per cent but when death does occur it 1s 
generally due to the fact that an associated le 

sion caused by recent and repeated exogenous 
infection attacks the hilus of the other lung. It 
seems that in lobitis there are intense defensive 
reactions against the disease, both a local de 

fense in the affected lobe and a general humoral 
defense on the part of the organism. 


G. Morgan. 


GOOD, Louris \ctinomycosis of the thorax. 
Arch. SUIL., Nov.. 
here are two groups, primary and second 
arv. Naussac classified actinomyco of the 


lung@as: broncho-actinomvcosis, 2 pneumo- 


actinomycosis, and (3) pleuro-pneumo- actino 
mycosis. Choux added a fourth group, thoraco 
pulmonary actinomycosis, to designate the in 
volvement of the thoracic wall. In primary acti 


take 


in 


nomvcosis of the thorax, the infection may 


place by inhalation of the organism o1 


fection of the esophagus from which the 


medias 


tinum, lungs, or pleura become involved. The 


] ] } 
may be nvolved secondaril|\ ) 


lungs direct 

extension, by embolic or metastatic n ans or 

In the nanner which primary acti! MVCOSIS 


is acquired presumably as a resu 
in the body. 


\t post-mortem examination one fir 


the attected side one or more hard, urated 
bluish-red swellings in which a draining sinus or 
everal draining sinuses may be present. The 
common sites tor these abscesses are: anterior 
lv, near the breast or in the axillary region, and 
posteriorly near the angle of the scapula. There 
is usually some erosion of the ribs and eleva 
tion of the pe riosteum. 

lhere is usually a thick, fibrous pleura which 


mav harbor large amounts 


of pu 
| 1) hroug! } leur ref nad | 
Canals leading through the pleura a round and 


merous 


the may 


communicate W th an ess or 
1 
pron hi 

Phi shi W type of le the 
lung is large, edematous, heavy at eathery, 


1] 
small, sclerotic, and rett 


ward the hilus. Uhere 
This study 


the lung 1s acted TO 


is peribronchial fibrosis 


based on 12 case 


Or primary 


actinomvcosis of 


the thorax. Forty cases have 


heen reported n the literature. 
Ize and Sex Incidence: Kleven 


males. Average age, 


f ft 


, two fe 
twentv-eight veat 


More trequentl 


the right 
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Symptoms: May simulate bronchitis, bron- 
chopneumonia, pulmonary 
monary 


abscess and pul- 
tuberculosis. Fever, cough, sputum, 
pain, weakness, loss of weight, dyspnea, anemia 
and external abscesses. 

Diagnosis: Demonstrating the sulphur gran- 
actinomycoti 


specimen. 


ules or lesion by histological 


Treatment: Full diet, potassium iodide. Roent- 
gen and radium therapy. 
Prognosis 


Almost always fatal eventually. 
\mong the secondary lesions the author reports 
16 cases that had secondary 
the thorax. The course 


scribed above.—FE. P. P 


involvement of 
is similar to that de- 


Soper, WiLLARD B. Pulmonary asbestosis. 4m. 
Ri Tuber Dec 504. 


The author reports a case of asbestosis in 
which a postmortem 


-— 


Ig 


examination was per- 
formed. He reviews some of the literature and 
concludes that pulmonary should 
be suspected when there has been an exposure 
to asbestos. Dyspnea is 


asbestosis 


the chief symptom and 
is due to the gene ralize qd fibrosis of both lungs. 
P. Pendergra 


JEROME, and EpsTEIN 


GLASER, Jacos. Em- 
1m. F. Dis. Child., 


pyema of the new-born. 


Jan., 1931, 7, 110-119. 


K:mpyema of the new-born has received scant 
attention in textbooks on diseases of children. 
The authors state the reason for this is not far 
to seek. The rapidity of the progress of the dis- 
ease to a fatal termination, together with the 
difficulty of diagnosing fluid in the chest of a 
new-born infant, has caused the 
empyema in most case 


diagnosis of 
; to be made at autopsy. 

By a new-born infant is meant one of three 
weeks of age or less. Primary pleuritis of the 
new-born, 1.e., pleuritis without accompanying 
or preceding disease of the lung has never been 
described, as far as the authors can discover. 
\s an accidental observation at necropsy, em 
pyema of the new-born, while not common, is 
not particularly rare. 

\lthough the disease has not been known to 
occur in utero, it is possible that this may hap- 
pen, as Cruveilhier reported finding false mem- 
branes on the pleura of a dead fetus whose moth- 
er had suffered from a febrile attack. Gayat 
and also Steele concluded that puerperal sepsis 
was the most frequent cause of pleurisy in the 


new-born. The germ most frequently encoun- 
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tered was the Streptococcus, and Steele con- 
sidered that the routes by which the infection 
entered the body were placental, respiratory, 
umbilical, cutaneous and gastrointestinal. 
The cardinal signs of the disease are: (1) 
cough, (2) fever and (3) dyspnea. Cough is 
short, dry and paroxysmal if it occurs and is 
heard characteristically on change of position. 
Fever, if present, is high and remittent. Dysp- 
nea is perhaps the most constant symptom. The 
mechanical factors in empyema, such as dis- 
placement of the mediastinum and its contents 
are constant, regardless of the kind of infecting 
and are dependent only on the 
amount of fluid in the chest. Pallor, cyanosis, 


organism 


or jaundice may be present. Edema of the skin 
and immobility of the affected side have been 
observed. Increased breath sounds on the side 
opposite to the lesion may be heard due to the 
compensatory emphysema which is present, 
while on the affected side, decreased breath 
sounds due to compression of the lung and 
bronchial breathing over the compressed lung 
above the fluid may be elicited. 
should be light; flatness in infancy is practically 
pathognomonic of fluid if neoplasm can be ruled 
out. The most valuable sign of empyema and 
the only pathognomonic one is the demonstra- 
tion of fluid within the pleural cavity by means 
of thoracentesis. The place to perform the punc 
ture is in the region of maximum flatness or 


Percussion 


dullness. The chest should not be opened for 
drainage until the fluid can be localized, and if 
Huid is present and cannot be localized for 
drainage, the prognosis is hopeless. 

The great contribution of the past decade to 
the diagnosis of lesions of the chest is the in 
creasing employment of the roentgenogram. It 
should always be employed, particularly in the 
infant, as the difficulties of physical examina 
tion are great and if the roentgenogram is sug 
gestive of fluid, diagnostic puncture should al 
ways be made. Glaser and Epstein review 3 
cases previously reported which were diagnosed 
during life and report one of their own, with the 
reproduction of a roentgenogram showing the 
changes in the chest. Their case died of multiple 


abscesses of the lung. In view of the rapidity of 


the process, progressing to a fatal termination, 
supportive measures, such as intravenous or in 
trasinus transfusion should be carried out as 
soon as the diagnosis is made. The parenteral 
administration of dextrose and saline should be 


started as soon as difficulty in feeding occurs. 
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Oxygen should be administered by an effective 
method as soon as dyspnea is observed. 4. 


Bromer. 


VALLEBONA, ALESSANDRO. Ulteriore contributo 


allo studio delle pulsazioni Cardiac he nel 
pneumotorace. (Study of the pulsation of the 
heart in pneumothorax.) .d/rch. di 


1g 30, 0, $827 S54. 


When there is gas in the pleura, even in very 
small amounts, the picture of the heart pulsa 
tion changes and takes on an appearance which 
is rather hard to describe but may perhaps best 
be described as an oscillating or 


spring contra 
tion. The excursion is more rapid than usual, 
regardless of the rapidity of the heart rhythm 
Various theories have been advanced to a 
count tor this unusual pulsation, Ome autho 
saving that it is due to lack of support of th 
heart by the lung tissue, others that it is due to 
changed intrapleural pressure, defective f 


of lung contraction and withdrawal of the p 
sure of the lung on the heart margin. 

The 
roentgenograms cases which support his th 
that spring pulsation is due 
the lung pressure from the heart, | AVINY th 
heart free to beat rapidly in the 
air. This spring pulsation 


author describes and illustrat with 


to withdrawal of 


seen not 
pneumothorax but also in emphysema of th 
lung. He found in the cases observed that th 
spring pulsation is most intense at the height of 
the stage of re pirat 
which the lung is farthest from the heart. It 


true, however, that simple modificati 


expiration, which ts 


trapleural pressure may cause changes in tl 
spring pulsation. It 1s hard to study th tw 
factors—changed intrapleural pr 

changed relations between the heart a1 
separately, as changes in intrapleural 


almost always bring about changed relati 

between the heart and lung. dud G. MM 

van. 

Perona, Pierro, and Orraviant, Gat 
Contributo allo studio del margin ardic 
vascolare destro. (Study of the mght margit 
of the heart and vessels.) ./rch. 
Nov.—Dec., 1930, 6, 1079-11 
The authors describe experiments in inject 

ing the great vessels in cadavers and taking 

roentgen pictures of them with the bodies lying 

OF €Fect. Ten cases are des« ribed and ith trateqd 

with roentgenograms. They found that the 
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aorta displaced anteriorly and laterally by 
the injection in a way that would not occur in 
the living subject. There were three groups of 
pictures shown in their examinations. In the 
first group the right margin lay to the median 


umn and 


econd 


side of the right profile of the spinal c« 
difficult to distinguish it. In th 


group the right margin ran vertica ( 


it was 
utside 
the profile of the spinal column and evidently, 
throughout, 
In the 


from the unitormity of its density 
the 


third group the right 


was caused by uperior vena Cava. 


margin was Mol or 


of the roentgenograms 


convex and in many 
there were two shadows that crossed above the 
point of great t prominence. In th iy} ip the 
aorta, Lip rimposed on the vena cava onst 
tutes the first part t the ha OT tl right 
margit ludi G.M 

H _M | lyp VQ ken 

fOrmiger FKinziehut der Pat 1, del 


Anom vort chen 

Beitrag zur Antrumgastrit \ pe of 

nail-sh retracts ot the | lon 1 

which may sit it ircinoma. A 1 col 

tribution to antrum gastrit [ 

Geb. d. Ronte , sept 285 

290. 

he snail-shaped torm of the st 
isa le to shortening of the | vature, 
resulting In an ap} ich of th p to th 
cardiac end witha rolling nofpart of t tom 
ich hortet ng i t i 
contraction of th vast mu iat rtoa 
cicatt al contract nor nna bina 
tion of both. 

The author observed severa which 
the he rtening and th rolling in fined 
only to the pars pylorica of the st h. Two 
of th cases al b ! ta llu 
trated with vera entgenogra In both 
the pr ir snail-shape tormit the re 

It of a chron of the | vature 
\ contusion with carcinoma in such instance 
easilv made. The visualization, howe, of not 
mal to within the area contract gethe 
with the demonstration of a nich her up, 
will help to substantiate the diagn 

Phe author also includes a thir 
tapvl ulcer which led to a marl istrit 
ot th intrun he Wing 1n the re Kamina 
tion a coarse thickening and trans\v arrange 
ment of the folds of the mucosa aro the an 
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trum. The re-arrangement of the folds accord- 
ing to Sandera is due to pull by perigastritic 
adhesions. This form of antrum deformity may 
lead to carcinoma.—T. 
Leucutta. 


also confusion with 


SANDERA, Roperr. Atypische Faltenzeichnung 

des Canalis egestorius. Beitrag zur Wirkung 
\dhiisionen am Magen-Duodenum. (A- 
typical arrangement of the folds of the canalis 
egestorius. Contribution to the action of adhe- 


von 


sions on the stomach and duodenum.) Fort- 
schr.a.d.Geb. d. Rintgenstrahlen, Sept., 1930, 
42, 348-358. 

Ihe 


hic h 


author ce scribe ; in detail 5 cases in 


examination by the relief method re 


vealed an atypical transverse arrangement of 
the rugae in the region of the canalis egestorius. 
It was found that in all instances the atypical 
arrangement was due to adhesive processes. It 
Smost probable that chronic ulcers of the stom- 
ach or duodenum produced secondary inflam- 
mation of the serosa of the pancreas (perivis- 
ceritis pancreatica), leading later to adherence 
with the posterior wall of the canalis egestorius. 
he adhesions exercising a pull on the struc- 
tures of the gastric wall resulted in a rearrange- 
ment of the folds of the mucosa. 

cases described 


T. Leucutta. 


The observations in the § 


were confirmed at operation. 


Die Wertigkeit und Wer- 
tung der Querfaltung des Canalis egestorius 


als Symptom. (The 


SANDERA, ROBER 
usefulness and use, as a 
symptom, of the transverse folds of the cana- 
lis egestorius.) Fortschr. a. d. Geb. d. Rént- 


9 


ty “4 - 


In a previous article (see above abstract) the 
author discussed the diagnostic importance of 
the 
folds of the stomach in certain gastric and duo- 


transverse arrangement of the mucosal 
denal ulcers leading to perivisceritis pancreatica 
with adhesions to the posterior wall of the cana- 
Since then, 135 cases of ulcer of 


the stomach and duodenum were examined, 1n 


lis evestorius, 


49 of which a transverse arrangement of the 
gastric folds was observed. Ten of these came 
to operation and the presence of adhesions in 


the bursa omentalis was confirmed in each in- 


stance. 


In the course of further study of the problem 


it was found that other lesions resulting in in 


fHammation of the bursa omentalis with adhe- 


sions to the posteriot | of the canalis eges- 


torius may likewise lead to a transverse ar- 


} 
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rangement of the gastric folds. Chief among 
these lesions are primary pancreatitis and, 
somewhat less frequently, distant lesions of the 
abdomen leading through lymphatic drainage 
to secondary infection of the bursa omentalis 
(cholecystitis, appendicitis, chronic mesente- 
rial lymphadenitis, etc.). 

Thus the conditions producing a transverse 
arrangement of the folds of the canalis eges 
torius may be schematically classified as fol- 
lows: 


gastroduodenal 


pancreatitis ulcer 
serosa pancreatitis 


cholecystitis 


lymphadenitis 
ad pyl. appendicitis 

chr. mes. 
lymphadenitis 


T. Leucutia. 


Dyes, Orro. Das Roéntgenrelief der Magen 
schleimhaut. (The roentgen relief of the gas 
tric mucosa.) Fortschr. a. d. Geb. d. Riintgen 
strahlen, Jan., 1931, £?, 1-53. 
After a brief consideration of the anatomic 

and physiologic basis of relief formation as well 

as of the technical procedures for its visualiza 
tion, the author discusses in lengthy detail the 
relief appearance of the gastric mucosa in the 
normal (variations due to individuality, peri 
stalsis, change in position, pressure and extrin 
sic lesions), and in several pathologic conditions 

(perigastric adhesions, carcinoma, gastritis and 

ulcus cailosum). 

Numerous experiments have shown that the 
best method for the visualization of the gastric 
folds is the administration of a very thin barium 
suspension (2 tablespoonfuls of Barex in a half 
liter of water) and the taking of roentgeno 
grams in the prone position without compres 
sion. 

[It was found that in normal persons the 
roentgen appearance of the gastric folds may 
change from individual to individual or as a re 
sult of variation in position during the exami- 
nation. In addition to the two main types ob- 
served in steer-horn and fish-hook stomachs, 
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there are a number of other variations which 
must be considered within the limit of normal. 
Of these, the transverse arrangement of the 
folds, which is considered by many investiga 
tors asa definite sign of pathologic conditions, 
is the most important. 

The filling of the stomach with air, although 
not always successful, may in certain instances 
greatly aid in the roentgen visualization of the 
mucosal folds. This is especially true in the dif 
ferential diagnosis of circular spasms around 
ulcers from true scars leading to hour-glass for 
mations. Thus if the roentgenogram taken fol 
lowing air filling shows an image identical to 
that following the filling with contrast material 
one may assume the presence of a cicatricial 
fixation, while otherwise a circular spasm may 
he diagnosed. 

Of the pathologic conditions carcinoma, 
chronic hypertrophic gastritis and ulcer craters 
give more or less typical relief images. 

The article is richly illustrated (with 43 fig 
ures and 1 colored plate) and includes a large 


Lie 


number of references. 


Brepvow, W. Zur Autoplastik der Magen 
schleimhaut. (On the autoplastics of the gas 
tric mucosa.) Fortschr. a. d. Geb. d. Réintgen 
strahlen, Jan., 1931, £3, 91-94. 

Forssell demonstrated that the mucosa of the 
gastrointestinal tract has in addition to the 
contractions of the muscularis propria a motil- 
itv of its own which may lead to a change in the 
appearance of the mucosal relief. This so-calki 
autoplastics of the mucosa is regularly observe 


in certain animals, as, for example, in the stom 
achs of pigs. In humans it appears after modifi 
cations of the fluid content of the 

The author, by including with the usual ba 
rium suspension given for the demonstration of 


apsule the 


coating of which is slowly soluble in the gast1 


gastric relief a plum-sized barium 
juice, was able to obtain a regular visualization 
of the autoplastic folds of the stomach. Five 
roentgenograms showing the arrangement of 
the folds around the barium capsule are repr 


duced.—-T. Leucutia. 


Low-Beer, Fistula gastro-duod 
nalis im Rontgenbilde. Beitrag zur schneck 
enformigen Einrollung des Magens. (Thi 
roentgen appearance of fistula gastro-duode 
nalis. Contribution to the snail-shaped rolling 
in of the stomach.) Fortschr. a. d. Geb. 
Roéntgenstrahlen, April, 1931, 23, 4 


Ver, No, 3 


) 
Abstracts of Roentgen 
\ case of gastre >duodenal fistula is ades¢ ribed 
in a man forty-nine years of age who came to 
roentgen examination with the clinical diagno 


SIS of suspected gastric ulcer. The fistula oc 


curred between the mid-third of the pars media 
posteriorly and the upper horizontal portion of 
the duodenum leading to a tobacco pour h ap 
pearance of the stomach (this representing the 
greatest degree of snail-shaped deformity 

In connection with this case, the author dis 
cusses the pathogenesis of snail-shaped deform 
ties of the stomach and arrives at the conclu 
sion that they may be the result of both intra 
and gall 
Aside from complete snail 
shaped rolling in of the lesser curvature, occa 


extraventricular (as, for example, 


bladder) lesions. 


sionally a partial rolling in of the greatet 


curva 
ture of the pars pylorica is observed. For the 
ditferentiation of the organic or spastic nature 
of this, the atropin papaverin test recom 
mended. 

Gastroduodenal fistula 1s a very occul 
rence, only 12 similar cases having been found 
in the literature. 7. Leucutte 
W. Uber den réntgenologi: Nach 

weis von Varizenim Bulbus duoder On the 

roentgenologi demonstration of varices ot 

the duodenal bulb.) Fortschr. a. Geb. a. 

Roentgenstrahlen, \an., 1931, £3, 60- 

Varicose conditions ot the gastrointestinal 
tract are not altogether rare. Therefore, in case 
of obscure intestinal hemorrhages the possibil 
itv of their occurrence should be COl aered 
Since the mucosa of the duodenal bulb has the 
fewest and most regular folds, it follows that 
the roentgen visualization of varic best ac 


C 
complished in this region. The autho 


observed 


> cases of varices ot the duodenal bulb 


one 


being confirmed by operation) which are de 


scribed in detail and illustrated with serial 


roentgenograms and s¢ hemati« araw 


The following roentgen 
be of 


Signs were the ught to 
importance: (1) a peculiar mottled ap 
pearance of the slightly compressed bulb due to 
unevenness of the internal surface produced by 


the pre ection ot the ec tatic veins (th ign be 


rounded 
indentations ot the contour of the bulb (thi 


ing observed Huoroscopically also 


sign being of only relative diagnostic value inas 
much as mucosal folds might produce a similat 


appearance tortuous, horseshoe or 


ring 
shaped areas of decreased density correspond 


Ing to the ectatic veins projec ting into the lu 
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men of the bulb (venae serpentinae), and (4) 
lobulated or clover leaf areas of decreased den- 
sity due to intersection of the dilated veins or to 
the presence of true varices.—T. Leucutia. 
Rieper, H. Instruktive Fillung und Entfalt- 
ung einer Karzinom-Nische sowie des zuge- 
horigen ulzerés-narbigen Sanduhr-Magens. 
(Instructive filling and outlining of a carci- 
noma niche in an ulcerous cicatrized hour- 
glass stomach.) Fortschr. a. d. Geb. d. Rént- 
genstrahl March, 1931, 23, 207-274. 


Serial roentgenograms of the stomach are of 
great aid in the diagnosis of carcinoma niches 
with hour-glass formation. Recently the author 
was able to make good use of this method in the 
case of a woman fifty-two years of age, in which 
the manner of the filling and the outlining of 
the niche in an hour-glass stomach led to the 
correct diagnosis of carcinoma. Barium porridge 
was used as a contrast medium, two tablespoon- 
tuls being given (on an empty stomach) every 
half minute for a period of 5 minutes and a 
serial roentgenogram being taken following 
each administration of barium (for a total of 10 
roentgenograms 

The roentgenograms are reproduced in the 
text and discussed as to their value in the dif- 
ferentiation between the benign and malignant 
niches of the stomach. It is the author’s opinion 
that a relief examination is not always neces- 
sary for the examination of the gastrointestinal 
tract and that serial 
suficient value.—T. Li 


roentgenograms are of 


uUculid. 


Piccintno, Guipo. Sul valore della negativita 
del reperto radiologico nella diagnosi di ul- 
cera gastrica. (The value of negative roent- 

gen findings in the diagnosis of gastric ulcer.) 


Arch. di radiol., Nov. 
1142. 


Dec., 1930, 6, 1137 


The author believes that with the progress 
that has now been made in roentgen technique 
and roentgen symptomatology there are very 
few gastric ulcers that cannot be diagnosed by 
roentgen examination. Some authors say that 
as many as 20 to 30 per cent escape roentgen 
detection, but the author thinks this is due to a 
certain confusion in regard to stomach pathol- 
ogy as a result of which the greater part of all 


hemorrhagic diseases of the stomach are con- 
fused with true ulcers. One great difficulty lies 
in the lack of control, as clinical control is of 
little value and neither is surgical control if it 
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is limited to simple external inspection and pal 
pation of the organ. In this connection the au 
thor describes two cases which had all the clini 
cal appearance of being stomach ulcers but 
roentgen examination was negative. On surgi 
cal operation simple palpation seemed to con 
firm the clinical theory but free gastric resection 
showed that there was no ulcer but many dif 
fuse ecchymoses all over the mucosa, with 
marked thickening of the wall of the stomach. 
Audrey G. Morgan. 


Wess, C. H., and WanGensteeN, Owen H. 
Congenital intestinal atresia. Drs. 
Child., Feb., 1931, £7, 262-284. 


Congenital atresia and stenosis of the intes 
tine, exclusive of the pylorus, rectum and anal 
canal, is a relatively rare condition, occurring 
in about 1 of 20,000 infants. In this paper the 
authors report 2 cases that came under their 
observation and 15 additional cases from the 
records of the department of pathology of the 
University of Minnesota. In their 2 cases, the 
nature of the condition was correctly recog 
nized, and both patients were operated on, with 
the unfortunate death that usually attends this 
condition. Their study of the literature reveals 
that the infants in g isolated reported instances 


survived operation. The combined records of 


their reported cases comprise 13 of complete 
atresia and 4 of stenosis. The site of the ob 
struction occurred in the duodenum 7 times, 
in 2 instances above, and in ¢ below, the am 
pulla of Vater; in the jejunum twice; in the 
ileum and cecum, 6 times; in the colon once and 
in multiple areas once. The obstruction is usu 
ally single. In multiple constrictions, stenosis 
and atresia may coexist. The point of obstruc 
tion may be narrow or moderately wide. Above 
the level of the obstruction the bowel is usually 
distended, and in some instances so markedly 
that the pyloric ring is obliterated, or rupture 
of the bowel may occur. Hypertrophy of the 
intestinal wall the obstruction 
regularly, as shown in their cases. Below the 
obstruction, the bowel is constricted and often 


abov e occurs 


ribbon-like, especially in low obstructions. 
Widest credence is giv en to the theory that 
the areas of occlusion are due to the persisten¢ e 
of epithelial buds in the intestine. Inflamma 
tory reaction as the chief causative factor also 
has adherents. Another group urges vascular 
changes as an etiologic factor. Other causes 
that have been mentioned are kinking of the 
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tetal 
through a, Mesenteric orifice, volvulus, hy per 


bowel, intussusception, strangulation 
trophy of the valvulae conniventes, pressure 
at the head of the pancreas, anomalies in de 
velopment of the intestinal mucosa and 
lis. 

The most frequent symptoms are vomiting, 
abdominal distention, absence of stool or dim 
inution in the number of stools and absence 
of bile in the stools. The inception of vomiting 
is usually related to the location of the obstruc 
tion: it occurs earlier in Cases of duodenal ob 
struction than in those in which obstruction 
lower in the tract. 

Roentgen examination of the abdomen js of 
considerable value in establishing the presence 
of intestinal obstruction. When a single 
genogram is taken of the abdomen after the 


roent 


onset of vomiting, gaseous shadow be 


made out in the small intestine; when the 
roentgenogram is taken with the patient in th 
erect posture, distinct levels or mirrors of Hu 


may be observed. These are significant of 
the presence of gas over fluid. 

Although gas is normally present in the small 
intestine, its Intermixture with the fluid present 
is so intimate that it fails to show on roentgeno 
grams of the abdomens of adults or older chil 
dren. In infants, however, gas mav be con 
stantls small intestine. It 


presence in the infant with suspected obst 


observed in. the 


tion is not of the same significance as it 
adults and older children. Roentgen 
tion, however, indicates cally that 
abnormal intestinal distention is present, and 


examina 


unequive 


in the presence of exaggerated intestinal not 
this evidence 1s of considerable importan 
of obstructior of tn 


bowel. In cases of high or low atresia, the ad 


establishing the diagnosis 


ministration of barium by mouth or enema is of 
value. In most. instance however, it al 
unnecessary pre cedure. In one ca t i 

thors’ series in which bile-colored stools wet 
present, the administration of barium by 


unmistakeable evidence of the 
atresia present in the first portion of th 


denum. Oral and 


mouth gave 


rectal administration of 
barium may help in deciding the location of the 
obstruction and also in determining whether o1 
not the atresia is multiple. 
ever, it may be deliberately omitted. 


In many cases, how 


In the differential diagnosis, esophageal str 
ture and imperforate anus can be excluded. Ps 
loric stenosis and herniation through an apet 
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chills. The first patient was in a cachectic condi- 
atment and emetin did 
of 


was confirmed by operation. In the second case, 


tion when he came for tr¢ 
no good: the diagno ubphrenic abscess 
the pus was aspirated and the patient recovered 
under emetin treatment. 
Ditterential d 


diagni made from 
abscess of the liver 


ple urisy at the 
tumors of the liver. 
subphrenic abscess should 
the cupola of the dia- 


must be 
acculated 
base and cystic and solid 
Roentgen study in 
be devoted chiefly to 
phragm. The usual signs of subphrenic abscess 
are abnormal elevation of the cupola, opacity 


of the costodiaphragmati sinus and a smooth 
] 
i 


outline of the cupola without angulation, irreg- 


ularities or protuberances.—.dudrey G. Morgan. 


WEISS, KONRAD. Di circum- 


scripta Schuller—eine 


Osteoporosis 
aber typische 
Krscheinungsform det schen Knochen- 


erkrankung. Ircumscripta 


Schtiller—a rare but tvpica 
Il.) 


Sept., | 12, 376-378. 


of Paget’s 
Ront- 


qaisease. Geb. ad. 
Nsivahlen, 


In a former article (see abstract this Journal, 
\ugust, 1G} the 


described 2 


; of the skull, 


author 


cases of circumscribed « 


steoporos! 


n which, in addition, there was evidence ot 
typical Paget’s disease of several bones of the 
keleton, and from this he concluded that the 


osteoporosis circum cripta as de S¢ ribed 
Schuller 


a manitestation ot Paget’s diss 


by 
not a ntitv but merely 
In the pres- 
that of a man 
ited a circum- 
of the frontal and of the 
bones, asso 
Paget) of the 
of the parietal bones and of the 
lhe « bones of the skeleton 
howed a normal The opinion is 


ase. 
adde 


ent article a third Ca 


fiftv-one vears of ag 
cribed Osteoporo 
anterior portion ¢ 
ated with osteit leformans 
posterior part 
entire occiput. 
appearance. 
ed that o 


again express ircumscripta 


represents a relatively rare anatomic form of 
Paget’s disease occasionally extending over a 
period of many vears.—T. Leucutt 

Meyer-Borsret, H. Die zirkumskripte Osteo- 


Schiidels als Frihsymptom der 
Circum- 
as an early 


Fortschr. 
19g 30, 


pe 


Pagetschen Knochenerkrankung. 


ribed Osteoporo 
symptom of Paget’s bone 


(he fy Veg 


j 
t must a yb red 
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ft phincter of V; Ol 
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Weiss recently (see above abstract) re-stated 
his view on the classification of osteoporosis 
circumscripta Schiller of the skull, maintaining 
that it represents a rare but typical manifesta- 
tion of Paget's bone disease. The author is of 
the opinion that the condition is not so ex 
tremely rare, but that it represents a regular 
obligate developmental phase of Paget’s bone 
disease, being its earliest symptom. Three cases 
are described (and illustrated with numerous 
roentgenograms) in support of this theory. 
They represented the earliest stages in a total 
of 12 cases of Paget's bone disease. The osteo- 
porosis was localized to the skull as well as to 
some other bones of the skeleton. A hy perosto 
sis, however, appeared only during the later 
course of the disease. Of course a circumscribed 
osteoporosis of the skull may occur as a result 
of other conditions such as gumma or primary 
tumor of the bone, but a differentiation in such 
instances will as a rule encounter no difficulty. 

T. Leucutia. 


Mever-Borstet, H. Uber die Stellung der 
Recklinghausenschen zur Pagetschen Knoch 
enerkrankung. (On the relation of Reck 
linghausen’s disease to Paget’s bone disease. 
Fortschr. a. d. Geb. d. Roentgenstrahlen, Oct., 
1930, £2, 493-S¢ 
Kienbéck in a recent article 

Journal, August, 1930, p. 


see abstract this 

expressed the 
opinion that osteitis fibrosa cystica generalisata 
Recklinghausen and osteitis deformans Paget 
are two distinct entities. The author describes 
in detail a case of Recklinghausen’s disease 
which after eight years transformed into Paget's 
bone disease, and from this concludes that the 
two conditions are manifestations of one and 
the same disease. 


219 


A second similar case ob 
served by Willich in 1g28 is also briefly men 
tioned, a roentgenogram of the skull being re 
produced. 

The term “‘osteodystrophia fibrosa”’ is sug 
gested for the designation of both conditions, 
the name of the discoverer being added for the 
indication of the stage, as for example, “osteo 
dystrophia fibrosa Recklinghausen” or “‘osteo 
dystrophia fibrosa Paget.”—T. Leucutia. 


Scumori, G. Zur Kenntnis der Ostitis defor- 
mans Paget: Aufhellungszonen in der Korti 
kalis und periostale Ossifikation. 
knowledge of 


On the 
deformans Paget: 
Transparent zones in the corticalis and perios- 


osteitis 
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teal ossification.) Fortschr. a. d. 
Ronstgenstrahlen, Veb., 1931, £3, 202-2 
Salinger in a previous article (see abstract, 
this Journal, 192g, 22, 383) discussed the signi 
ficance of Looser’s metaplastic zones and de 
scribed their occurrence in osteo 
dystrophia fibrosa which, judging from the 
roentgenograms published, were no doubt cases 
of osteitis deformans Paget. The author like 


} cases of 


wise observed the appearance of transparent 
zones 1n 3 cases (in a footnote he mentions 3 
further deformans Paget. 
After microscopic examination of one of the 
zones, howe er, he found that the condition is 
that of a simple fissure and not due to replace 


cases) of osteitis 


ment of the normal calcareous ossification by 


calcium-free connective tissue bone as assumed 
by Salinger. From the fact that hemorrhage 
were near the fissures the author 
concluded that they most probably were the 


observ ed 


result of trauma. This observation is interesting 
tor it proves that entirely different condition 
as for example Looser’s metaplast Zones 


which are observed chiefly in rickets and osteo 
malacia, and the simple fissures of osteitis de 
formans Paget) may lead to identical ro 
appearances. 


ntgen 


Salinger by following the majority of investi 
gators also made the statement that no perio 
teal proliferation can be observed in 


osteitl 
deformans Paget. The auth r afte rasvstemati¢ 
examination of his collection of | ases of 


Paget’s bone disease found that the periosteal 
proliferation is rather a common occurrence, In 
instances reaching a thickness of from 1 to 

cm. In 3 instances the periosteal prolit 
could) be demonstrated 
The reason why periosteal proliferations are not 


roentgenologicalls 


observed more frequently in the roentgeno 
grams is due to the fact that Pagetoid change 
occur as soon as the new bone is formed, giving 
the impression of a diffuse osteitis deforman 
The occurrence of periosteal prolife rations 1n 
Paget’s disease may be used as a criterion for 
ditferentiation from von Recklinghausen’ 
ease which, as is known, never results in perio: 

with this, the 
author wishes to state that whereas he pr 

viously was of the opinion that osteitis defor 

mans Paget and osteitis fibrosa Recklinghausen 
were manifestations of one and the same disease 
he now is convinced that they repr 
distinct entities. He makes this statement be 
cause recently he has been quoted in the litera 


teal changes. In connection 


ent two 
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ture as a partisan of the unitarian theory which 
he is not any longer.—-T. Leucutia. 


Gross-ALBENHAUSEN. Uber Ostitis fibrosa cys 
tica der Huftgelenksgegend. (On a case of 
osteitis fibrosa cystica of the region of the hip 


joint. Fortschr. a. d. Geb. d. Roénte 

Jan., IQ3l, 95-99. 

\ rather unusual case of osteitis fibrosa cys 
tica (Recklinghausen) localized to the left 
acetabular region is described in a man eighteen 


vears of age. The diagnosis at the first examina 
tion was that of a sarcoma, but on account of 
the benign course of the lesion, this had to be 
changed one vear later to osteitis fibrosa cys 


tica. The appearance was quite similar to that 


described by Kienboéck as typical for echincoc 
cosis of the bone. lhe a trerentiation Wa based 
on negative echinococcus tests. lkollowing 
roentgen therapy there was marked prove 
ment with regeneration of bone, th ipport 
ing the diagnosis of osteitis fibrosa tica. 
rein. and Nikirorov, P. Ub 
sogenannte Kaschin-Becksche Krankheit. 

On the so-called Kaschin-Beck’s disease. 

Fortschr. a. d. Geb. d. Rontgenstral March, 

Kaschin, in 1861, tor the first tin ribed 
a condition which he observed ender allv in 
the Lrow valley of Transbaikal calle 
l'row disease) and which he cla d as 
“sout’’ and arthrit Beck, in Igoo, after a de 
tailed study of the condition, ex] 1 the 
opinion that it most probably is due t nking 
of the polluted water of the Urow 1 rand to 
emphasize the endemic character of t esion 
he theretore uggested the name ot teoal 
thrit eftormans endemica.”’ 

Clin illy the Case cha l by 
symmetric deformities of several art ation 
of the extremities, the joints chiefly ncernec 
being those of the phalange knee, t and 
ink| ind le trequently of th al 
sho It starts, as arule,inan wal 
without anv definite symptomate log sever 
nfiammatory phenomena, most tiv at 
the age of five, and continues chronically for 
eight to ten vears until most of the ts be 
come involved. In a majority of the cases the 
course entirel\ painlk while in a ther 
tis associated with rheumatism. | tance 
the normal development con ly re 
tarade he frequ nt ssociatiol n voitet 
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as well as the fact that the disease occurs chiefly 
in goiter belts induced several investigators to 
consider endocrine disturbance as an etiologic 
factor. On the other hand, Schipatschow, be- 
cause of the results in animals after experi- 
mental feeding with unripe wheat, classed the 
condition as a “‘complicated avitaminosis.”’ 

The authors recently observed 3 cases which 
in several ways differed from those published 
in the literature. First, they occurred in the 
region of Mari (far away from Transbaikal) 
indicating that the condition is not always 
endemic; then they were observed in father 
49 vears old) and two sons (13 and 33 years 
old), suggesting a familial tendency, and finally 
they showed involvement of the spinal column 
and skull as well. The three cases are described 
in detail and illustrated with numerous photo- 
graphs, roentgenograms and a somatometric 
table 

The chief roentgen characteristics consisted 
n deformities of the entire skeleton localized 
chiefly to the region of the epiphyses. There 
were atrophy and osteoporosis associated with 
polygonal deformities of the joint surfaces and 
adjacent epiphyseal ends. In one of the cases a 
marked thickening of the proximal half of the 
femoral shaft and in all of them a shortening 
and thickening of the phalanges, metacarpal 
and metatarsal bones as well as deformities of 
the vertebral bodies and of the bones of the 
skull were observed. The changes of the joints 
never resulted in complete ankylosis and they 


never led to a purulent process, although some 

limitation of function was always present. 
Based on the roentgenologic appearance, the 

author classifies the condition as an “‘osteochon- 


lroarthros ge 


Cota, Giuseppe. Sopra un caso di endotelioma: 


della tibia. (A case of endothelioma of the 
tibia ) 0, 784-807 
Th 5 Case was nteresting bec ause of the 


raritv of the disease and the unusual roentgen 
picture. The patient was a woman of fifty-six, 
who for about a vear had had a painful affec- 
tion of the right knee. It had been diagnosed 
and treated as rheumatism without any effect. 
It began suddenly. When she was getting out 
of a carriage she suddenly had such violent 
pain in the knee that she was obliged to go to 
bed for some days. From that time on she con- 
tinued to have attacks of violent pain and not 
long before coming to the author she began to 
have slight fever. In girlhood she had had tuber- 


+ 
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culosis of the right hand which had healed with 
an adherent scar. Examination on admission 
showed a healed tuberculosis of the right apex 
and diffuse bronchial catarrh. The natural con- 
clusion therefore was that the disease of the 
right knee was tuberculosis. But the roentgen 
examination did not confirm this supposition. 
It showed a round zone on the external side of 
the epiphysis of the tibia the size of a chestnut 
with abnormal transparency bounded by a 
double opaque line and containing two small 
spots that were very opaque. The surrounding 
bone tissue was thickened and so was the perios- 
teum; the tibia was slightly enlarged but not 
deformed. The joint was normal. The outlines 
of a tuberculous process are never sharp, but 
irregular and eroded and in some places indis- 
tinct. There is little or no evidence of periosteal 
reaction and there is always more or less in- 
tense rarefying osteomyelitis of the epiphysis. 
Syphilis was also excluded by the roentgen pic- 
ture and the therapeutic test; also mycosis and 
pyogenic osteomyelitis. 

As it was apparently a tumor, the nature of 
which could not be determined, roentgen treat- 
ment was given. Small doses of 350 R were 
given at first and when these were found harm- 
less the dose was increased to 600 R given every 
other day. The first series stopped the pain and 
after a second series the size of the tumor was 
found reduced. The patient had an attack 
of grip and the treatment was stopped. When 
she came back two months later the picture 
was very distinctly that of tumor. An explora- 
tory excision was made and histological ex- 
amination showed that the tumor was endo- 
thelioma. The patient refused operation. Roent- 
gen examination five months later showed 
metastases in the right femur and tibia; there 
were also metastases in the ribs and left femur 
and tibia; the glands in the inguinal and cervi- 
cal regions were enlarged and the patient’s 
general condition had grown much worse. This 
is the condition now three years after the begin- 
ning of the disease.—.dudrey G. Morgan. 
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Acati, Dino. Sulla genesi e sull’importanza 
clinica dell’articolazione coraco-clavicolare. 
1. Un caso di ossificazione dei ligamenti co 
noide e trapezoide. 2. Un caso di abnorm« 
tuberosita coracoidea della clavicola. (The 
genesis and clinical importance of a coraco 
clavicular joint 1. A case of ossification of 
the conoid and trapezoid ligaments. 2. A 
case of abnormal coracoid tuberosity of the 
clavicle.) drch. di radiol., 1930, 6, 813-826. 
Sometimes on the lower surface of the clavi 

cle at the attachment of the conoid and trap 
ezoid ligaments there is a joint surface corre 
sponding to a similar surface on the base of the 
coracoid process. The clavicle and the coracoid 
process form a true coraco-clavicular joint. 
Testut saw only 3 cases of this and very few 
cases have been described. The author describes 
the case of a man fifty-four years of age who 
suffered a trauma with supra-acromial luxation 
of the left shoulder. When he was re-examined 
a vear later for another trauma there were a 
number of ossifications between the clavicle and 
scapula the largest of which, an ossification of 
the conoid and trapezoid ligaments, formed a 
large coracoid tuberosity, though there were no 
signs of an articulation between it and the cora 
coid process. In the course ot time, func tional 
stimulation may establish a complete articula 
tion. The author thinks it possible that the 
cause of the anomaly was luxation of the clav! 
cle and thinks that the occasional cases reported 
have been due to changes in the relation be 
tween the clavicle and coracoid process of which 
there was no history. In his second case, a wom 
an of thirty-nine had an enormous coracoid 
process on each side. She also had lung lesions 
and a Madelung’s deformity. The author does 
not think he can definitely attribute the anoma 
ly to bone dystrophy nor to the tuberculo 

The existence of an abnormal bone in the scap 

ulo-clavicular space may have been a cause of 

the apical lesion. His cases do not show that 


these anomalies tend to cause fracture of the sur 
gical neck of the humerus.—-.dudrey G. Morgan. 
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ACTION OF ROENTGEN RAYS AND RADIUM ON 
THE GASTROINTESTINAL TRACT 


PANCREAS 
General Considerations 

The susceptibility of the pancreas to irradiation has never been clearly estab- 
lished. Its sensitiveness to roentgen or radium rays is probably not great if one may 
judge by the lack of evidence of injurious effects from this source. The number of 
experiments bearing on this problem is small, and this undoubtedly is due to the 
difficulty of working on this organ experimentally without introducing factors which 
make the results difficult of interpretation. 


Animal Experiments 
Roentgen Rays. Levine and Boutup (1904) studied the action of roentgen rays on pan- 
creatic diastase, on hepatic gly cogen and sugar, and on the gly cols tic and gly cogenic power 
of the blood. They removed the pancreas from five healthy dogs after a fasting period of 
approximately sixteen hours. The organ was cut into small pieces, some of which were ex- 
posed to roentgen rays,'” while other fragments of the same weight were kept in the same 
room at a temperature of 20° C., but shielded from radiation. After an hour the irradiated 
fragments were placed in a sterile flask containing 100 « 
] 


.c. of a 1:100 starch paste, with a 


little thymol. The unirradiated pieces of pancreas were placed in a similar flask at the same 
time, and the two flasks were incubated together for four hours. The reducing power of the 
contents of both flasks was then estimated in terms of glucose. Maltose and glucose also 


should have been determined, but Was found impossible to free th liquids from dextro- 
rotatory dextrin. 

rradiated portions of pancreatic tissue showed a much 
greater reducing power than the portions 


In every case it was found that thi 
not exposed to roentgen rays. This difference was 


vreater than 25 per cent in one case, and the average increase in reduction power of the 1r- 
radiated pancreatic tissue was 12 per cent. Lépine and Boulud concluded that roentgen rays 
tavor the formation of amylase in the pancreas. 


PETERSEN and SAELHOF (1922), on the basis of the so-called Arndt-Schulz law, studied the 


effect of irradiation on the pancreas of two partially depancreatized dogs. The first animal, 


weighing 6.8 kg., was operated on October 7, 1921, when 14 gm. of pancreatic tissue was 
removed. Four days after operation, after an uneventful recovery, the animal began to ex- 
crete sugar. On the fourteenth day it was placed on a diet of 1 gm. of meat, 50 gm. of 


cracker meal and 200 c.c. of water. The amount of sugar excreted on this diet reached 42 gm. 


on the third day, when food was refused. The cracker meal was withheld for three days, after 


which 25 gm. was again added to the diet, on which approximately 10 gm. of sugar was ex- 
creted on each of two days (October 23 and 24). The animal was exposed to roentgen rays™ 
October 24, and a distinct reduction in excretion of sugar to 3.07 gm. followed the next dav, 
and a step-like rise in excretion t > om. during the succeeding five davs. The excretion of 


ugar then became irregular. November 11 the diet was increased by so gm. of meat, and 
the carbohydrate intake was maintained at the previous level. The animal was again irradi- 


\ ilit f the rays, estimated 

\ ul tance, ;ray t filtered; rent, ma.; duration 

rvthema Os t ft ray | ot the field and 
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ated November 18. The average excretion of sugar, which had been 27.3 gm. for seven day: 
before exposure, Was 21.6 gm. for seven day s afterward. » 

The second dog, weighing 12.4 kg., was operated on July 13, 1921, and 23 gm. of pan 
creatic tissue was removed. The animal recovered and excreted sugar on a diet of 200 gm. of 
meat, 100 gm. of cracker meal and so gm. of dextrose. August 10 this dog was exposed to the 
same dose of roentgen rays as the first animal. The excretion of sugar decreased and, except 
for a few days when a small quantity of sugar was noted, the animal remained sugar-free for 
two weeks. The diet was then increased by 75 gm., then 100 gm., of dextrose. A second ex 
posure, September 22, and a third, September 29, were accompanied by a distinct lowering 


of tolerance to sugar. Petersen and Saelhof regarded these results as evidence that a moder 
ate dose of roentgen rays may be followed by an initial increase in tolerance without injury 
to pancreatic function, while repeated doses cause injury to the pancreas and lowering of 
tolerance to sugar. 

PETERSEN and SAELHOF (1922) undertook to test what they called the stimulating action 
of roentgen rays on the pancreas of dogs from which a large portion of the organ had been r¢ 
moved. The pancreas was almost completely removed from the first dog. After the animal 
recovered it was placed on a constant diet of 100 gm. of protein and so gm. of carbohydrate 
in the form of dried cracker meal. The excretion of sugar increased on the day of irradia 
tion,’ diminished during the three succeeding days and returned to the initial level on the 
fourth day. Acetone and diacetic acid disappeared from the urine after irradiation. 

The second dog, weighing 7 kg., was operated on October 1, and all but about 1 gm. of 
pancreatic tissue was removed. After recovery the animal was given a constant diet of 
100 gm. of protein and so gm. of carbohydrate. The average elimination of dextrose for the 
week ending October 8 was 20 gm. Exposure to roentgen rays, October g, was followed by a 
moderate increase in excretion of sugar, but complete tolerance was established within three 
days. A second exposure, October 13, caused an immediate rise in elimination of dextrose, 
but this lasted only one day and sugar again fell to a low level for three days, after which it 
gradually rose nearly to the original level. A third irradiation diminished the excretion of 
sugar for one or two days only, and acetone and diacetic acid disappeared from the urit 
during this time. 

The pancreas was partially removed from the third dog and after the dog recovered it 
was placed on the same constant diet of 100 gm. of protein and so gm. of carbohydrat 


except for one day, when an additional 150 gm. of dextrose was added. The anima 
posed to roentgen rays twice on the same day, each time for ten minutes. The elimination ot 
sugar through the urine did not increase but diminished in spite of a rise in the blood 


After partial pancreatectomy, December 1, the fourth dog was given the usual diet of 


Wa 


100 gm. of protein and so gm. of carbohydrate and bone ash. January § three cutane 
jections of turpentine in olive oil” were made to pre xduce small sterile abscesses. This wa 
followed by a sharp rise in excretion of sugar, but a final increase in tolerance did not result 
The pancreatic region of the animal was irradiated for ten minutes January 12 and agai 
January 13. The output of sugar increased immediately, fell to zero the next day and then 
returned to the level before exposure. January 20 and 21 the hepatic region was irradiat 
and the excretion of dextrose again increased for twenty-four hours. The lower part of th 
abdomen was irradiated January 25 and 26, without apparent effect. 

After the surgical removal of 7 gm. of pancreatic tissue from the fifth dog, the initial 


weight of which was § kg., the same diet of 100 gm. of meat and So gm. of dried cracker meal 
was given. Acetone and diacetic acid were absent from the urine at all times. The averag 
Exposure over the upper part of the abd ; voltag juivalent to a parallel spark of 6 inches; focal 


inches; current, 3 ma.; duration of exposure, 10 minut [his represents approximately three times the humat 


of very soft rays. 
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elimination of dextrose during the eight days 
7.3 gm. each day. The first irradiatior 
preliminary rise, and the output of di 


eight days. The dog was then expo 
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Petersen and Saelhof concluded th 
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ation. ‘| he se plates 


i which preceded exposure to roentgen rays was 
yn caused the excretion of sugar to fall without any 
<trose averaged 4.6 gm. each day during the succeeding 
| twice on successive days (ten minutes); the elimina- 
14.6 gm. each day. The animal weighed 4.5 kg. at the 


at the effect of irradiation on the pancreas, as shown 
t stimulation of cellular metabolic processes and not 


added that “when tissues other than those containing 


etfect 1s observed on the carbohydrate tolerance other 


iwar excretion.” 


, after preparing a permanent pancre ati fistula, ex- 
the papilla in the abdominal wall of one dog, destroyed 
juice containing proferments exclusively. The dog was 

of three and thirty-six days, respectively. The first 
e; the second time, to 1 sk and the third 
sure was followed by decrease in the quantity and 


n unit dose, 


1 


vitro. The pancreatic juice of the same animal, col- 
nto four portions. The first portion, containing the 
ligested albumin only slightly. The second portion 


by intestinal juices: trypsin 


24 (method 
exposed to 
marked activation of the lipase was noted. The fourth 
cretion, was activated by the enterokinase and, when 
the tryptic power and 


lipase 


tion, containing only proferments, was 


ravs, the 


the lipase diminished. 
was always noted after doses of from 1 to 8 skin unit 
also observed retardation of the digestive ac tivity of 
| that roentgen irradiation of pancreatic juice in vivo 


and increases the digestive power for forty-eight hours. 
body of rabbits to roentgen rays of short wave-length. 
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chromatin 
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thirteen and a half, eighteen, and twenty-two and a half minutes, respectively. Accurate 
records were made of the food eaten by each animal after irradiation. After complete re 
covery from the operation water was given liberally. The urine excreted during each twenty 

four hour period was collected in a bottle rinsed with thymol; the bottle was closed at 
8:00 A.M. each day and the volume of urine recorded. Benedict’s quantitative method was 
used to determine the sugar. 

The urine of the first dog (weight, 14 kg.) did not change until thirteen days after the 
superficialized tail-third of the pancreas had been given three erythema doses of roentgen 
rays in thirteen minutes. Traces of sugar appeared, and the amount of sugar excreted rose to 
nearly 40 gra. within a week; the sugar then decreased and disappeared ten days later. 
Nevertheless, the dog died thirty-one days after irradiation. Necropsy did not reveal the 
cause of death. The thyroid gland was slightly enlarged, and a small ulcer was found at the 
pyloric end of the stomach. The irradiated portion of the pancreas weighed a trifle more 
than 4 gm., and the periphery was studded witk numerous, small, round nodules from 3 to 
6 mm. in diameter; these nodules were made vp of regenerated pancreatic tissue (islands 
and acini). The central portion of the irradiatec gland consisted entirely of fibrous tissue, 
with a few interspersed areas of degenerated pancreatic elements. 

The second dog (male, weight 11 kg.) received four erythema doses in eighteen minutes. 
The urine, measured daily and examined for sugar several times each week, showed only 
occasional traces of sugar until one hundred ten days after exposure. Sugar was then found 
on five successive days, but it never exceeded § gm. and was not found afterward. Polyuria 
and polyphagia did not appear at any time, and the condition of the animal remained good 
throughout. The animal was killed and it was found that the irradiated tail-portion of the 
pancreas had disappeared. There was 275 mg. of regenerated pancreatic tissue at the base 
of the main duct and 100 mg. of similar tissue at the base of the accessory duct. This re 
generated tissue consisted of the usual proportion if islands and acini. Pathologic chans 
were not detected in the other organs. 

The third dog (female, weight 12 kg.) also received four ervthema doses in eighteen 
minutes. A trace of sugar appeared in the urine from seven to nine days after operation. 
From the fifth day to the end of the experiment the output of urine was three times the nor- 
mal quantity. An appreciable amount of sugar did not appear in the urine until thirty-five 
days after exposure. Glycosuria then increased steadily to 43.5 gm. on the forty-second day; 
it decreased gradually after this, and the urine was free from sugar when the animal 
sixty days after irradiation. The animal lost weizht gradually and polvuria developed, but 
the dog remained active and ate greedily to the end. At necropsy, the irradiated portion of 
the pancreas had disappeared, but 1 gm. of regenerated pancreatic tissue was found at th 
base of the main duct. The other organs appeare 1 normal. 

The fourth dog (female, weight 12.4 kg.) was given five erythema doses in twenty-two and 
a half minutes; a trace of sugar appeared in the urine the next day. Although the animal was 
kept on a carefully weighed diet of ground, lean meat and Lister’s sugar-free, diabetic flour, 
glycosuria decreased from the second to the eighth day, when the output of sugar exceeded 
the intake, and this continued to the end of the experiment. There was rapid loss of weight, 
but polydypsia or polyuria did not develop. The animal appeared well until emaciation be 
came extreme. Death ensued sixty-eight days after irradiation. Emaciation, but no regener 
ated or accessory pancreatic tissue was found. The liver showed marked fatty infiltration 
(diabetic liver), and the changes in other structures were characteristic of advanced diabetes. 

Ornporr, FARRELL and Ivy (1926) first attempted indirectly to record pancreatic secre 
tion in six animals “‘by feeding fat and analyzing the feces for fat before and after direct 
exposure of the pancreas to roentgen rays during an aseptic operation, the head and major 
portion of the body of the pancreas having been removed at a previous operation.” This 
proved unsatisfactory, and the tail of the pancreas of each of six dogs was transplanted be 
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neath the mammary gland in such a manner that the pancreatic secretion could be collected 
and this portion of the pancreas could be exposed to roentgen rays without exposing other 
organs. After a sufficient number of control responses to a standard meal,'** a lead plate 
was slipped, with aseptic precautions, inside the abdomen, beneath the transplanted pan- 
creas, and a lead plate with a rectangular opening 4 by 7 cm. was placed over the trans- 
planted portion of the organ, outside the abdomen, in such a manner that only the pancre- 
atic transplant and the surrounding skin and tissue were exposed to the roentgen rays. One 
dog was thus irradiated '*° for 27 milllampere-minutes (approximately one-tenth the human 
erythema dose). Three other animals were exposed for 134 milliampere-minutes (approxi- 
mately one-half the human erythema dose). Two dogs were irradiated for 260 milliampere- 
minutes (about one human erythema dose 

The prompt recovery of the animals, the absence of digestive disturbance from with- 
drawal of pancreatic secretion, and the continued function of the undisturbed main part of 
the pancreas made it likely that any effect observed could be attributed only to the action 
of roentgen rays on the pancreatic tissue or on the tissues immediately surrounding the 
organ. The secretion was collected for six hours after a meal by means of a glass funnel 
attached to the skin by celloidin. The lip.se content was determined by the ethyl butyrate 
method and expressed as clinical units of acidity developed. The trypsin content of the 
secretion was ascertained by the formzlin method and expressed as the number of cubic 
centimeters of tenth-normal sodium hydroxide required to neutralize the acidity developed. 


The trypsinogen was activated with enterokinase. Only changes of more than 0.1 per cent 
acidity (25 clinical units) in the lipase, and of more than 2 c.c. in the trypsin determinations, 
were regarded as significant. Atrophy of the pancreatic transplant did not occur when the 
fistula did not close. 


In the first dog (exposed to one-tenth the human erythema dose) the quantity of the pan- 


creatic secretion did not change for twenty days after exposure, but the lipase increased 
slightly and the trypsin distinct \fter half the human erythema dose the quantity of 
secretion increased during the first fourteen days after irradiation, and this increased secre- 
tion continued for more than forty-six and thirty-eight days after exposure of two animals, 
but in the third animal the quantity of secretion fell below normal twenty-seven days after 


exposure. The lipase was not perceptibly effected for fourteen days after irradiation, but was 


definitely increased fortv-one and thirty-seven davs afterward in the two animals in which 


~+ 


the quantity of secretion was still greater than normal; the lipase was normal in the remain- 
ng dog. The trypsin concentration in the secretion of one animal remained unaffected, but 
diminished for six davs and returned to normal in the second dog. In the third animal it 
remained normal for fourteen days and taen increased. However, the quantity of secretion 
in this animal decreased and the total quantity of trypsin remained approximately normal. 

In the two animals that had received o1 e human erythema dose the quantity of pancreatic 
secretion diminished, but in one instance the secretory output apparently returned to normal 
after forty-seven days. The lipase conce:itration was not materially affected. The trypsin 
concentration in one animal rose above normal fourteen days after exposure, and increased 
slightly in the other. This, however, was accounted for by decrease in the secretory output. 

Orndoftt, Farrell and Ivy believed that these results suggested great variabih 
action ot the 


tv in the re- 
pancreas to roentgen rays. lhe regarded the return to normal secretory 
activity after forty-seven days, in one of the two last animals irradiated, as evidence of 
regeneration of the pancreatic « . They called attention to the distinct and prolonged 
} 


increase in the quantity of secretion in two dogs exposed to half the human erythema dose 
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as a possible instance of direct stimulation of a secretory process, but considered their ex 
periments insufficient to warrant such an interpretation, 

Radium. \.azarus-Barlow (1922) exposed the entire body of twenty frogs, twenty-eight 
rats, fifteen rabbits and nine cats to the gamma rays emitted by ¢ gm. of hydrated radium 
bromide. A description of these experiments is given elsewhere (page 10). 

The structure of the pancreas was well preserved, but the tissue sometimes had a boiled 
appearance. Preservation was bette after exposure of moderate duration. “The acini gen 
erally showed a conglomerate, hyaline cytoplasm, which was oxyphilic centrally and baso 
philic in the nuclear region at the periphery.”’ After long exposures the cytoplasm in the rat, 
rabbit and cat was sometimes oxyphilic throughout. The duration of exposure had little 
effect on cytoplasmic structure, but the cytoplasm in frogs was sometimes vacuolated after 
short exposures, or in the rabbit mucoid after extreme exposures; granules were practicall 
absent. 

The nuclei stained progressively more deeply and diffusely and were vacuolated or vesicu 
lar and faintly stained or ghost-like according to the duration of exposure or length of : 
vival. This was also true of the rabbit until the ninth day after sixteen hours’ exposut ye 
the condition subsequently improved. Islands of Langerhans were found in the mam hears 
but their presence in the frog was doubtful; they did not show change. The pancreatic ducts 
were often enclosed in a thick sheath of swollen or collagenous tissue, and were lined by a 
layer of low columnar cells, which occasionally gave evidence of proliferation or desquama 
tion. The nuclei were faintly stained and intensely vesicular. The ducts were sometime 
occluded by desquamated cells or mucus. Lazarus-Barlow concluded that the irradiated 
pancreas “differs but little from the normal; in fact the microscopic sections of pancreas 
after irradiation are often better than those taken from a non-radiated animal.” 

SLOSSE (1923) wished to ascertain whether or not the changes produced by thorium B in 
aqueous solutions of glucose could also be noted in glucose circulating in the living organism. 
After a preparatory periods during which dogs"! were given abundant nourishment, the 
pancreas was removed by the method of Hédon (one-stage). Later the radioactive deposit 
obtained in ten hours on a 2 by 2 cm. tin electrode was injected twice into the jugular vein. 
The solution had been prepared by agitating the charged electrode in 20 c.c. of sterile Lock: 
solution, without glucose. The first injection was made at 8 a.m. and the second at 6 P.M. 
the same day. The urine was carefully collected under toluene; the total nitrogen was ce 
termined by the Kjehldahl method, the glucose polarimetrically,and the ketone bodies by the 
method of Van Slyke. 

A striking reduction in ketone bodies was recorded, which was considered to represent 
marked diminution in the destruction of fat. Slosse thought this must have been due to 
partial recovery of the power to utilize the circulating glucose. The injection of thorium B 
was followed by transient reduction in glycosuria and slightly lessened destruction of pro 
tein. 

Analysis of Experimental Data 

Roentgen Rays. The only experiments on the intact pancreas are those of Tsuzuki 
(1926) which indicate that the pancreas under normal conditions is not greatly | 
fluenced even by strong irradiation. Aside from disintegration of lymphocytes in vs 
interstitial spaces (probably in the vessels), only slight degeneration of the paren 
chymatous cells was found after large doses of roentgen rays. Small or sie 
doses had no effect. 

The investigations of Petersen and Saelhof (1922), Fisher, Groot and Bachem 
(1926), and Orndoff, Farrell and Ivy (1926) relate to the action of roentgen rays on 

131 Number not mentioned. 
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isolated portions of the pancreas or on small remnants of pancreatic tissue left after 
partial removal of the pancreas. Two of the dogs irradiated by Petersen and Saelhof 
showed increased tolerance to sugar after exposure. This was transient in one animal 
and lasted for two weeks in the other; in the latter further irradiation caused de- 
crease instead of further increase in tolerance. Petersen and Saelhof’s second series 
of experiments also gave variable results. A transient increase in sugar elimination, 
lasting twenty-four hours or less, followed shortly after the irradiation of three ani- 
mals. The excretion of glucose then fell but returned to the pre-irradiation level in 
one animal, while in the two others the preliminary rise in glycosuria was succeeded 
by a fall lasting three days, after which the quantity of sugar in the urine gradually 
returned to the initial level. In a fourth animal the elimination of glucose decreased 
from the time of irradiation, but no information is given of the duration of this 
effect. Exposure of the remaining animal to roentgen rays caused the average glyco- 
suria to diminish for eight days. Further irradiation was now followed by increased 
elimination of sugar. These results are far from constant and cannot be accepted as 
conclusive evidence of a stimulating action of roentgen rays on the pancreas. 

The animals, from which Fisher, Groot and Bachem (1926) removed a consider- 
able portion of the pancreas and exposed the remainder of the organ to three, four 
or five times the human erythema dose of roentgen rays, excreted urine free from 
sugar, or with only a trace of sugar, for from one to one hundred ten days. Glyco- 
suria then appeared and increased more or less for about a week, when it gradually 
diminished and disappeared in three of the animals. In the fourth animal, which 
had received five erythema doses, glycosuria appeared the second day, increased 
until the eighth day, and continued until death on the sixty-eighth day after irradi- 
ation. The exposed remnant of the pancreas had disappeared from three of the ani- 
mals when they were examined after death. However, small portions of regenerated 
pancreatic tissue were found in the dog that had received five erythema doses of 
roentgen rays and tn which glycosuria had developed and persisted until death. In 
the dog that had received three erythema doses of roentgen rays, the central portion 
of the irradiated remnant had become fibrous. 

It is unfortunate that these experiments were not controlled, because it 1s 1m- 
possible to be certain whether any or all of the incidents that followed irradiation 
were due to it or to the operation itself. The operation and irradiation were carried 
out at the same time, and this circumstance renders interpretation of the results 
still more difficult. The disappearance of the irradiated pancreatic remnant from 
three of the dogs and the central fibrous change in the exposed tail portion of the 
pancreas of the fourth dog may have been an effect of roentgen rays, but these 
changes might conceivably have been due to other causes. It is true that large doses 
of radiation were used, but the virtual absence of changes in the pancreas of the 
large number of animals exposed to heavy roentgen irradiation by Tsuzuki and to 
radium by Lazarus-Barlow makes one hesitate to regard the observations of Fisher, 
Groot and Bachem as due unequivocally to roentgen rays. Their experiments should 
be repeated under controlled conditions. 

\s pointed out by Orndoff, Farrell and Ivy, the results of their experiments sug- 
gest great variability in the effect of roentgen rays on the functional behavior of the 
pancreas. They give no information of the pathologic changes which might have 
been caused by irradiation, and the interpretation of the functional discrepancies 
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noted is, therefore, a matter of surmise. An increase in the quantity of pancreatic 
secretion was noted in two dogs which had been exposed to half the human erythema 
dose of roentgen rays. Orndoff, Farrell and Ivy mention this unusual occurrence as a 
possible example of stimulation of a secretory process, but justly conclude that 
their experiments are not conclusive in this respect. 

These several experiments were carried out on a small number of animals, and 
this circumstance as well as the lack of uniformity in the results emphasize the 
difficulty of pancreatic investigation in general, a fact well brought out by JENSEN 
and Carson. Commenting on the results of their studies on the influence of a diet 
of carbohydrates on the pancreatic remnant of partially pancreatectomized dogs, 
they said that “‘all workers in this field are agreed that, even with the most careful 
estimate of the mass of pancreas tissue left in situ to just avoid permanent and fatal 
diabetes, one cannot predict whether the pancreas remnant will undergo hyper 
trophy so as to render the dog non-diabetic even on a carbohydrate diet, or whether 
it will atrophy so that the dog becomes permanently diabetic even on a protein 
diet.” Jensen and Carlson further stated that “‘since the functional efficiency of the 
pancreas appears to vary in different dogs, the estimation, by weight, of the opti 
mum pancreas remnant for the solution of this question involves a large and variable 
error.’ If there is so much uncertainty about the effect of mere variation in diet, 
how much greater must be the difficulty of interpreting the effect of pancreatectomy, 
diet and irradiation combined! 

The studies of Lépine and Boulud (1904) apparently show that irradiation of the 
pancreas in vitro may, under certain conditions, favor the formation of amylase. 
Further investigation will be required to show what the essential factors may be and 
to determine whether or not irradiation causes similar changes in vivo. The experi 
ments of Kmietowicz and Tumidajski (1925) apparently show that irradiation 
causes the quantity of pancreatic juice to decrease while its activity increases. It is 
not clear whether such increase in activity of the secretion is a specific effect of 
radiation or whether it is a consequence of concentration of the juice. The increased 
activity of the lipase after irradiation of pancreatic secretion rich in proferments and 
the diminished activity of trypsin and lipase in secretion exposed to roentgen rays 
after activation by enterokinase are interesting observations, but the factors in 
volved are obscure. 

Radium. The experiments of Lazarus-Barlow (1922) with the gamma radiation 
emitted by a large quantity of radium confirm those of Tsuzuki with roentgen rays 
in showing that the sensitiveness of the pancreas to irradiation 1s relatively slight. 

Slosse (1923) has shown that intravenous injection of thorium B into pancreatec 
tomized dogs causes marked reduction in ketone bodies, transient reduction in 
glycosuria, and slightly lessened destruction of protein. Unfortunately, these ex 
periments do not throw light on the mechanism by which these effects are brought 
about. 


Clinical Considerations 
Roentgen Rays. SvEPHAN (1920) reported two cases of diabetes in which so-called 
stimulating irradiation of the pancreas was claimed to have reduced the excretion of 
sugar. It is true that several days after exposure the glycosuria diminished for one 
or two days, but satisfactory evidence was not presented to support the contention 
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that such lessened excretion of sugar was a direct effect of irradiation on the pan- 
creas. Moreover, the diminution in glycosuria lasted such a short time that its rela- 
tion to irradiation was probably an indirect effect. 

\ search of the literature for instances of injury to the pancreas imputable to 
roentgen or radium rays has been fruitless. This by itself is strong presumptive evi- 
dence of the relative resistance of the organ to irradiation. 

Radium. Slosse (1923) tried the effect of intravenous injection of thorium B on a 
diabetic patient. The injection was followed by a marked reduction in ketone 
bodies, which was interpreted to represent a proportionate diminution in the de- 
struction of fat attributed to partial recuperation in the power to utilize circulating 
glucose. Later, Stosse, Gorrin and INGELBRECHT (1923) tested the action of 
thorium X on a patient with moderate diabetes; a striking effect on the ketone 
bodies was noted, indicating a pronounced influence on the metabolism of fats and 
carbohydrates. FALrTa (1913) injected thorium X under the skin of a diabetic pa- 
tient kept free from sugar by regulating the diet. Ten days later a small quantity 
of sugar appeared in the urine for two days, but disappeared thereafter. Falta added 
that radioactive bodies seem to have little effect on carbohydrate metabolism. 


Conclusions 

Roentgen Rays. Vhe specific radiosensitiveness of the pancreas appears compara- 
tively slight, and no instances of radiation injury have been recorded. Certain ex- 
periments indicate that irradiation may cause the quantity of pancreatic secretion 
to increase for a time, but this is an exceptional or inconstant sequel of exposure to 
roentgen rays and cannot be regarded as a clear indication of direct stimulation of 
pancreatic cells. A few cases have been recorded in which irradiation of the pancre- 
atic region of the abdomen was followed by transient reduction in glycosuria, but a 
direct relationship between such reduction and irradiation of the pancreas has not 
been established. 

Radium. Vhe effect of exposure to a large external source of radioactivity is the 
same as that produced by roentgen rays. Administering thorium B or thorium X 
intravenously to patients with diabetes apparently causes reduction in ketone 
bodies, possibly owing to partial recovery of the power to utilize circulating glucose, 
but the evidence is too insufficient to be conclusive. 
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